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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
OFFICE  OF  THE  DIRECTOR 


SUMMARY 


Fiscal  Year  1976  was  marked  by  consolidating  the  gains  made  possible  by 
Institute  reorganizations  completed  last  year,  and  by  implementing  some  of 
the  new  approaches  which  were  planned.   Highlights  of  the  year's  activities 
;^^  include  the  following: 

1.  Dr.  Gilbert  L.  Woodside,  formerly  Associate  Director,  Extramural  Programs, 
NICHD,  was  appointed  Deputy  Director  on  December  7,  1975. 

2.  Dr.  James  Sidbury,  Director  of  the  Clinical  Research  Unit,  Duke  Medical 
Center  and  Professor  of  Pediatrics  at  Duke  University,  became  Scientific 
Director  on  August  4,  1975. 

3.  Dr.  Jonathan  Lanman,  Associate  Director  of  the  Population  Council  and 
member  of  the  Biomedical  Division,  the  Rockefeller  University,  New  York, 
was  appointed  the  first  Director  of  the  Center  for  Research  for  Mothers 
and  Children  on  May  10,  1976. 


4.  Mr.  James  G.  Hill  was  made  the  Chief,  Office  of  Planning  and  Evaluation  on 
February  16,  1976. 

5.  Dr.  Daniel  Seigel  was  appointed  on  March  28,  19  76  to  the  position  of 
Director  of  the  Epidemiology  and  Biometry  Research  Program. 

6.  The  Institute  lost  three  key  members  of  its  staff:   Dr.  Merrill  S.  Read 
left  to  join  the  staff  of  the  Pan  American  Health  Organization;   Mrs.  Helen 
Stafford  accepted  the  position  of  Assistant  Director  for  Operations  in  the 
Personnel  Office,  Office  of  the  Director,  NIH;  and  Mr.  Richard  Miller  was 
appointed  to  the  position  of  Assistant  Director  for  Budget,  DFM,  OD.   The 
Institute  will  greatly  miss  the  excellent  services  these  individuals  have 
provided. 

7.  Since  his  appointment  on  September  1,  1974  as  Director  of  the  NICHD, 
Dr.  Norman  Kretchmer  had  served  as  Acting  Director  of  the  new  National 
Institute  on  Aging.   With  the  appointment  of  Dr.  Richard  Greulich  as  full 
time  Acting  Director,  NIA,  on  July  11,  1975,  Dr.  Kretchmer  could  at  long 
last  devote  his  full  energies  to  the  NICHD. 

8.  The  Perinatal  Biology  Center  was  completed  during  the  year  and  on 
November  26,  1975  admitted  its  first  patient.   This  Center  represents  not 
only  the  culmination  of  much  planning  within  the  Institute  but  also  marks 
a  milestone  in  the  history  of  the  NIH.   For  the  first  time,  the  NIH  is  in 
a  position  to  study  the  special  problems  of  premature  babies,  newborn, 
small  for  gestational  age,  and  older  children  not  growing  or  developing 
adequately. 


9.  During  the  year,  the  Center  for  Research  for  Mothers  and  Children  announced 
a  Major  Research  Program  on  the  health  problems  affecting  pregnant  women, 
fetuses,  infants  and  children  through  adolescence.   On  April  15,  1976,  the 
Institute  sent  out  requests  for  research  grant  applications  for  exploratory 
grants  to  develop  a  variety  of  approaches  to  multi-disciplinary  research  on 
matemal-inf ant-child  health  problems. 

10.  The  Director,  NICHD  appointed  a  number  of  special  Ad  hoc  Task  Forces  during 
the  year  and  requested  that  each  supply  him  with  a  report.   The  Task  Forces 
included  the  following:   Developmental  Biology,  Nutrition,  Genetics, 
Dyslexia,  Congenital  Malformations,  and  Mental  Retardation.  In  addition. 
Dr.  Hasselmeyer,  Chief,  of  the  Pregnancy  and  Infancy  Branch,  served  as 
Chairperson  of  an  NIH  Inter-institute  Committee,  the  Coordinating  Committee 
on  Low  Birthweight. 

11.  The  Institute  continues  to  make  constant  use  of  a  wide  variety  of  consult- 
ants and  advisers  including:  the  Council,  The  Board  of  Scientific 
Counselors,  the  Behavioral  Sciences  Research  Contract  Review  Committee,  the 
Contraceptive  Development  Contract  Review  Committee,  the  Contraceptive 
Evaluation  Research  Contract  Review  Committee,  the  Maternal  and  Child  Health 
Research  Committee,  the  Mental  Retardation  Research  Committee,  and  the 
Population  Research  Committee.   As  part  of  the  Institute's  new  approach  to 
long  range  planning,  the  Director  convened  an  informal  workshop  of  Ad  hoc 
Consultants  during  June,  1976  for  the  purpose  of  discussing  new  directions 
for  NICHD' s  research.   The  results  of  this  and  many  other  planning  sessions 
will  be  discussed  in  detail  in  next  year's  annual  report. 

12.  The  NICHD  budget  for  fiscal  year  1976  was  $136,573,000,  an  increase  of 
approximately  $10.5  million  over  the  amount  for  fiscal  year  1975.   The 
budget  also  included  an  increase  of  43  positions  in  the  employment  ceiling, 
raising  the  NICHD  total  to  377  full-time,  permanent  positions. 


NICHD  MNUAL  REPORT 
July  1,  1975,  through  June  30,  1976 
Office  of  Administrative  Management 

The  Office  of  Administrative  Management  includes  the  Management  Analysis, 
Personnel  Management,  Financial  Management,  and  Office  Services  Sections 
and  the  Equal  Employment  Opportunity  staff.   These  units  are  responsible 
for  day-to-day  operations  and  staff  activities  necessary  to  support  the 
business  and  scientific  management  of  the  Institute's  research  programs  for 
population  and  the  special  health  concerns  of  mothers,  children,  and  families, 
In  addition  to  their  traditional  functions,  these  staffs  were  involved  this 
year  in  the  following  innovations  or  newly  acquired  duties:   Management 
Analysis — responsibility  for  administration  of  Privacy  Act  program  in  NICHD; 
Personnel  Management — special  DHEW  and  PHS  requirements  for  classification 
auditing  of  all  positions  in  the  Institute;  Financial  Management — concurrent 
budget  activities  for  FY  1976,  the  Transition  Quarter,  and  FY  1977;  Office 
Services — decentralization  of  certain  administrative  functions  to  the  Center 
for  Population  Research  and  the  Center  for  Research  for  Mothers  and  Children; 
and  Equal  Employment  Opportunity — coordination  of  expanded  Women's  Program 
with  existing  EEO  activities. 

The  NICHD  finished  its  first  year  of  operation  under  the  new  organization 
structure  which  was  established  last  May.   Further  changes  were  made  to 
enhance  the  table  of  organization  as  a  reflection  of  the  Institute's  research 
programs  and  supporting  staff  functions.   In  the  Center  for  Research  for 
Mothers  and  Children,  the  former  Perinatal  Biology  and  Infant  Mortality  and 
Mental  Retardation  Branches  were  renamed  as  the  Pregnancy  and  Infancy  Branch 
and  Mental  Retardation  and  Developmental  Disabilities  Branch,  respectively. 
The  Intramural  Research  Programs  established  the  Developmental  Pharmacology 
Branch  to  complement  and  support  existing  programs  in  perinatal  biology,  and 
abolished  the  Developmental  Immunology  Branch,  whose  program  and  staff 
transferred  to  the  Bureau  of  Biologies,  Food  and  Drug  Administration.   The 
former  Office  of  Planning  and  Analysis  was  renamed  the  Office  of  Planning 
and  Evaluation  to  demonstrate  the  incorporation  of  evaluation  activities  in 
its  function. 

Two  principal  personnel  changes  occurred  in  the  Office  of  Administrative 
Management  as  Mrs.  Helen  C.  Stafford,  who  had  served  as  Personnel  Officer., 
was  appointed  Assistant  Director  for  Operations,  Division  of  Personnel 
Management,  NIH;  and  Mr.  H.  Richard  Miller,  who  had  served  as  Financial 
Management  Officer,  was  appointed  Assistant  Director  for  Budget,  Dj. vision 
of  Financial  Management,  NIH.   Recruitment  for  their  replacements  was 
under  way  as  the  year  ended.   Mr.  Benjamin  E.  Fulton,  Administrative 
Officer,  undertook  a  year  of  study  at  Stanford  University,  iinder  the 
Education  for  Public  Management  Program.   In  his  absence,  Mr.  Edgar  D. 
Shawver  served  as  Administrative  Officer. 

The  NICHD  budget  for  fiscal  year  I976  was  $136,573,000,  an  inc^-ease  of 
approximately  $10.5  million  over  the  amount  for  FY  1975-   The  FY  1976 
operating  level  included  an  appropriation  of  $126.9  million,  plus  $9-6 
million  for  research  training  programs.   Training  grants  were  funded 


under  a  continuing  resolution  due  to  the  lack  of  a  supplemental  appropriation, 
although  the  new  authorizing  legislation  for  training  programs  had  been 
enacted.   The  budget  for  this  year  also  included  an  increase  of  U3  positions 
in  the  employment  ceiling,  raising  the  NICHD  total  to  377-   This  increment 
served  mostly  to  offset  a  deficit  caused  by  earlier  reductions  in  the 
ceiling  and  allowed  for  a  few  program  increases.   As  the  fiscal  year  drew 
to  a  close,  the  Institute  completed  its  operating  plan  for  the  Transition 
Quarter  which  precedes  the  start  of  the  new  fiscal  year  in  October  1976. 

Activities  of  the  Women's  Organization  of  NICHD  highlighted  Equal  Employ- 
ment Opportunity  programming  during  this  year.   Special  presentations  were 
given  on  Facts  About  Federally  Employed  Women,  assistance  for  women  in 
career  development.  Today's  Women — Values  and  Options,  and  the  experimental 
Federal  Flexitime  program.   The  latter  two  sessions  were  open  to  employees 
throughout  the  NIH.   Dr.  Kay  Standley,  a  clinical  psychologist  in  the  Social 
and  Behavioral  Sciences  Branch,  Intramural  Research  Programs,  was  appointed 
as  the  first  Women's  Program  Coordinator  of  the  Institute.   In  conjunction 
with  the  EEC  staff  and  Women's  Organization,  she  completed  a  series  of 
meetings  with  women  throughout  the  NICHD  on  their  special  concerns  about 
employment  here.   The  NICHD  EEO  Committee  accomplished  a  review  and  up- 
dating of  its  by-laws. 
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Office  of  Planning  and  Evaluation 


The  Office  of  Planning  and  Evaluation  is  advisory  to  the  Director  of  the 
Institute  and  coordinates  overall  planning  and  evaluation  activities  of 
the  Institute. 

In  performing  these  functions,  the  Office:   (1)  sponsors  and  conducts 
studies  on  the  nature  of  the  emerging  problems  and  needs  within  the 
fields  of  population  and  the  health  problems  of  mothers  and  children; 
(2)  stimulates  and  provides  guidance  for  the  analysis  of  the  status  and 
character  of  scientific  activity  in  problem  areas  and  the  extent  of 
Institute  program  involvement  therein  -  the  resources  available  and 
needed  for  further  program  efforts;  (3)  coordinates  activities  leading 
to  the  selection  of  program  objectives  and  the  development  of  plans  re- 
flecting Institute  priorities;  (4)  maintains  an  awareness  of  ongoing 
legislative  activities,  coordinating  the  planning  and  preparation  of 
legislative  proposals  for  the  Institute;  (6)  collects,  classifies, 
summarizes,  analyzes,  and  interprets  research  and  research  training  data, 
scientific  literature,  and  technical  reports;  (7)  develops  and  issues 
reports,  bibliographies,  and  compilations  relating  to  the  Institute's 
activities,  programs,  and  policies;  (8)  conducts  studies  and  analyses 
of  statistical  and  technical  materials  for  use  in  program  planning  and 
direction;  and  (9)  analyzes,  develops,  and  operates  Institute-wide 
systems  for  the  storage,  retrieval,  and  transfer  of  research  and  manage- 
ment information;  and  (10)  sponsors  and  conducts  evaluative  studies  of 
Institute  programs  and  develops  mechanisms  to  coordinate  all  Office 
functions  with  other  agencies. 

Staff  of  OPE  participate  in  coordination  efforts,  and  maintain  liaison 
with  agencies  whose  missions  are  complementary  to  or  supportive  of  the 
Institute's  objectives.   During  the  current  year  these  included  the 
Interagency  Panel  on  Early  Childhood  Research  and  Development;  the  Inter- 
agency Panel  for  Research  and  Development  on  Adolescence;  the  Interagency 
Panel  on  Hyperkinesis ;  the  Executive  Committee  on  Maternal  and  Child  Health 
Affairs,  and  the  Committee  on  Maternal  and  Child  Health  Research  of  the 
Institute  of  Life  Sciences. 

♦ 
Mr.  James  G.  Hill  was  appointed  Chief,  OPE,  succeeding  Mr.  Jehu  C.  Hunter 
who  was  appointed  as  an  Assistant  Director  in  the  Center  for  Research  for 
Mothers  and  Children.   The  NICHD  suffered  a  loss  with  the  death  of 
Dr.  Joseph  M.  Bobbitt,  who  served  as  Assistant  Director  for  Behavioral 
Sciences  in  the  former  Office  of  Planning  and  Analysis. 


NICHD  ANNUAL  REPORT 

July  1,  1975  through  June  30,  1976 

Office  of  Grants  and  Contracts 

The  Office  of  Grants  and  Contracts  is  responsible  for  the  business  manage- 
ment functions  required  to  support  the  scientific  management  of  NICHD 
extramural  research  programs.   The  OGC  provides  administrative  and 
logistical  support  for  receipt,  review,  award,  and  administration  of  all 
Institute  grants  and  contracts,  and  participates  with  program  staff  in  the 
development  of  policies  and  procedures  for  grant  and  contract  activities. 
These  services  are  carried  out  through  the  Grants  Management,  Grants 
Administration,  and  Contracts  Management  Sections. 

During  fiscal  year  1976,  the  Institute's  four  program  areas  (Population, 
Mental  Retardation  and  Developmental  Disabilities,  Growth  and  Development, 
and  Pregnancy  and  Infancy)  supported  approximately  1,625  research  grants, 
research  career  and  research  career  development  awards,  postdoctoral  and 
special  fellowships  training  grants,  individual  and  institutional  fellow- 
ship awards  (National  Research  Service  Awards),  and  research  contracts  in 
the  amount  of  $115.1  million.   This  operating  level  represented  an  increase 
of  90  awards  and  $?.?  million  over  the  figures  for  fiscal  year  1975- 
Congressional  increases  above  the  President's  Budget,  in  the  amount  of 
$27.6  million,  were  apportioned  in  March  1976.   Approximately  $l6.U  million 
of  this  increase  was  obligated  in  the  noncompeting  research  program,  while 
the  balance  of  $11.2  million  supported  the  funding  of  about  170  additional 
new  and  competing  renewal  research  grants.   ■..  ,   ,■■  .\^^  ■        __ 

In  the  Contracts  Management  Section,  a  significant  problem  on  classification 
of  senior  contract  specialist/contracting  officer  positions  was  resolved 
successfully  with  the  definition  and  identification  of  staff  positions 
responsible  for  contracts  activities  of  major  NICHD  programs.   CMS  staff 
worked  closely  with  the  NICHD  Personnel  Management  Section  and  the  Office 
of  Contracts  and  Grants,  NIH,  to  develop  a  new  guide  for  classification 
of  contract  specialist  positions  throughout  the  Agency. 
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July  1,  1975  through  June  30,  1976 

Office  of  Research  Reporting 

Public  Information  Activities 

Exhibits.   ORR  prepared  an  exhibit  for  the  NIH  Open  House  on  the  low  birth- 
weight  infant  and  the  activities  of  the  Perinatal  Center,  and  a  slide 
presentation  on  the  Pregnancy  Research  Branch.   The  exhibit  included 
nursery  equipment  and  two  fact  sheets.   A  portion  of  the  low  birthweight 
exhibit  was  duplicated  and  sent  to  the  Bicentennial  Exposition  on  Science 
and  Technology  at  the  Kennedy  Space  Center  in  Florida,  hosted  by  NASA. 

A  slide  show  on  SIDS-related  research  was' prepared  to  serve  as  part  of  an 
Office  of  Maternal  and  Child  Health  (HSA)  exhibit  on  SIDS  activities. 

ORR  developed  a  series  of  questions  and  answers  as  the  NICHD  contribution 
to  the  NIH  portion  o^' H^W's  Bicentennial  exhibit.   Twenty  recorded  messages 
on  a  range  of  Institute  interests  may  be  selected  by  the  exhibit-goers. 

Fact  sheets.   Two ' comprehensive  fact  sheets  were  prepared  and  given  press 
and  exhibit  distribution.   One  is  a  description  of  the  program  and  activities 
of  the  Perinatal  Center,  and  the  other  is  on  the  low  birthweight  baby. 

Technical  Bulletin.   A  five-page  bulletin  on  the  effects  on  male  offspring 
whose  mdthers  took  diethylstilbestrol  during  pregnancy  to  prevent  miscarriage 
received  wide  press  attention,  and  led  to  the  formation  of  an  HEW  advisory 
group  on  DES  and  a  possible  public  education  effort  to  alert  the  mothers 
and  their  offspring  of  the  potential  consequences. 

Press  Releases  and  Arihouricements.   Press  distribution  was  made  of  ten  HEW 
press  releases,  NICHD  releases,  and  press  announcements,  with  resulting 
national  publicity  in  a  number  of  instances.   Included  were  research  findings 
of  faulty  respiratory  mechanisms  and  chronic  lack  of  oxygen  in  victims  of 
SIDS;  contracts  for  studies  of  side  effects  of  lUDs,  natural  family  planning 
methods,  and  injectable  contraceptives  for  females;  intramural  research  on 
isolation  of  hormone  receptor  molecules  in  male  reproduction;  announcement 
of  an  overview  publication  on  population  research,  and  a  volume  resulting 
from  an  oral  history  project  on  child  development  in  the  United  States;  and 
the  results  of  the  four-year  National  Amniocentesis  Registry.   Scientific 
community  announcements  included  major  staff  appointments. 

Staff  Changes.   The  professional'  staff  lost  one  individual  early  in  the 
fiscal  year.   Three  professionals  joined  the  staff  during  the  year.   Net 
gain  -  two. 


Media  Coverage.   ORR  stimulated  articles  by  science  writers  Patrick  Young 
(The  National  Observer)  on  male  contraceptives,  Jean  Marx  (Science)  on 
SIDS,  Marion  Stein'man   (M.Y.  Times  Magazine)  on  SIDS,  and  a  series  of 
television  programs  on  teen  age  pregnancy  (WRC-TV)  produced  by  Mary  Ann 
Maskery. 

TV  appearances  by  Drs.  Berendes  and  Chez  were  assisted  by  ORR. 

A  Science  Writers'  Seminar  was  conducted  in  October  by  ORR  on  "Fertility 
and  Women's  Changing  Roles,"  introduced  by  Dr.  Fredrickson,  and  with  Dr. 
Wendy  Baldwin  moderating  a  panel  of  three  principal  investigators. 

Inquiries.   About  7,000  inquiries  from  the  public  at  large,  about  200  press 
inquiries,  and  60  from  Congressional  sources  were  handled  by  mail  or 
telephone.   About  79,000  booklets  were  sent  in  response  to  requests. 

Press  Tour.   A  tour  of  press  personnel  to  the  Perinatal  Center  was  arranged 
and  conducted,  resulting  in  national  coverage  (Pediatrics  News.  Gb-Gyn  News. 
both  of  International  Medical  Service;  Science;  and  U. S.  Medicine) . 

Mongolism  Campaign.   National  dist^ribution  has  been  completed  of  the  three 
highly  successful  booklets  comprising  the  literature  portion  of  the  public 
education  effort  by  ORR  on  this  subject.   They  are  "Facts  About  Mongolism 
for  Women  Over  35"  (450,000  copies);  "Antenatal  Diagnosis  and  Down's 
Syndrome"  (120,000  copies),  intended  for  professional  audiences;  and  "What 
is  Mongolism?"  (100,000  copies),  for  under-educated  mothers.   Final 
distribution  of  a  limited  number  of  copies  was  made  by  Supermarket  racks 
in  1,500  locations  nationwide.  .;,•;,.;.,,,;.,,.:-.■/..-,-.., '  ...,.•: 

Consumer  Information  Center  (Pueblo,  Colorado).   Arrangements  have  been  made 
with  the  Center  to  distribute  50,000  of  each  of  two  reprints  --  "How  A 
Mother  Affects  Her  Unborn  Baby,"  ^nd  "The  Right  To  Be  Weil-Born." 

■-.   ■  .   ■   ■   •  ■■'V,'  !■     ■  ■   • 

Publications.   Two  publications  were  edited  by  ORR  and  prepared  for 
publication:   "New  Approaches  for  Including  Natural  Immunity  1.  o  Pyogenic 
Organisms"  and  "Survey  Report  on  the  Aging  Nervous  System."   A  number  of 
other  publications,  prepared  in  the  Branches,  were  readied  for  publication. 
The  new  booklet,  "NICHD  Answers  Your  Questions,"  was  prepared  by  ORR. 

All  publication  details  have  been  completed  for  "Malnutrition,  Learning, 
and  Behavior",  in  press.   "SIDS,  1976"  is  being  edited  by  ORR. 

The  NICHD  portion  was  coordinated  and  edited  for  the  following  publications: 
NIH  Scientific  Directory  -  Bibliography,  NIH  Almanac,  NIH  Annual  Report  of   | 
International  Activities  (Fogarty  Center),  NIH  Publications  List,  and  NIH 
radio  spots.  .    .    ,    .  , 
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Other  Activities 

ORR  remains  the  focal  point  for  the  Institute  for  Freedom  of  Information 
Act  requests.   Eleven  requests  were  handled,  none  denied. 

ORR  prepared  the  appropriations  testimony  for  the  Director,  the  Director's 
Opening  Statement,  and  speeches,  such  as  Dr.  Kretchmer's  recent  statement 
before  the  National  Commission  on  the  Protection  of  Human  Subjects. 

ORR  coordinated  HEW  Special  Reports  on  Maternal  and  Child  Health,  SIDS, 
Mental  Retardation,  and  Population  Research,  and  contributed  to  Hearing, 
Speech  and  Language  (NINCDS) . 

ORR  is  host  for  Mrs.  Peggy  Eastman,  who  is  the  recipient  of  an  NIH/Council 
for  the  Advancement  of  Science  Writing  Fellowship  Award.   Mrs.  Eastman 
selected  NICHD  for  a  six-month  residency.   She  has  assisted  in  research 
and  has  had  clinical  experience  in  pregnancy  and  perinatal  medicine. 

Contributions  to  NIH  Products 

ORR  provided  NIH  News  and  Features  with  articles  and  pictures  on  the 
Perinatal  Center,  amniocentesis,  non-speech  language  for  the  retarded,  and 
hearing  tests  for  infants. 

Twenty  two  articles  were  prepared  for  the  NIH  Record. 

An  article  was  prepared  for  HEW  Now  on  Dr.  Steinschneider' s  work  on  SIDS. 

Eight  articles  with  photos  were  prepared  for  the  NIH  Research  Advances, 
1975:   Abnormal  Sleep  Patterns  and  Sudden  Infant  Death/Dr.  Alfred 
Steinschneider;  Effects  of  Exercise  During  Pregnancy/Dr.  James  Metcalfe; 
Early  Pregnancy  Test  for  Primates/Dr.  Gary  Hodgen;  Automated  Chromosome 
Analysis/California  Institute  of  Technology;  Oral  Contraceptives  and 
Thromboembolism/ Dr.  Paul  Stolley;  Role  of  Follicle  Stimulating  Hormone  in 
Sperm  Production/Dr.  Frank  S.  French/Dr.  Barbara  Sanborn;  and  Chimpanzee 
Aids  in  Linguistic  Research  (study  with  Lana  to  test  language  capability 
of  chimpanzee  using  computer  training  system-Dr,  Duane  M.  Rumbaugh). 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
Center  for  Population  Research 
Office  of  the  Director 

Introduction:   The  Institute's  Center  for  Population  Research  (CPR)  has  con- 
tinued to  carry  out  its  responsibility  for  the  primary  Federal 

research  effort  in  the  population  sciences.   Substantial  progress  has  resulted 
from  the  support  of  biomedical  and  social  and  behavioral  research  toward  the 
achievement  of  the  Center's  population  research  program  goals: 

In  the  biomedical  sciences  these  are  (1)  to  increase  our  understanding  of  all 
aspects  of  human  and  relevant  animal  reproductive  processes  in  both  the  female 
and  male;  (2)  to  develop  an  array  of  contraceptive  methods  which  are  effective, 
safe,  inexpensive,  reversible,  and  acceptable  to  various  population  groups; 
and  (3)  to  evaluate  the  medical  effects  of  contraceptive  methods  in  use  to 
assure  safety  and  efficacy  over  short  as  well  as  extended  periods  of  time. 

The  research  objectives  in  the  behavioral  and  social  sciences  are  (1)  to 
ascertain  the  social,  psychological,  and  economic  determinants  of  fertility, 
since  fertility  is  the  single  most  dynamic  factor  in  population  growth;  (2)  to 
assess  the  effects  of  population  size,  composition,  and  distribution  so  that 
public  policy  may  be  guided  by  adequate  information;  (3)  to  identify  the  con- 
ditions which  precipitate  migration  and  to  define  its  consequences,  since 
migration  is  one  of  the  principal  means  by  which  populations  adjust  to  social 
and  economic  change;  and  (4)  to  increase  our  understanding  of  the  economic, 
environmental,  social  and  behavioral  consequences  of  population  growth  and 
change. 

The  contraceptive  development  program  supports  a  wide  variety  of  projects 
aimed  at  the  development  of  safe  and  effective  methods  for  fertility  regula- 
tion in  both  men  and  women.   These  studies  involve  two  categories: 
(1)  directed  fundamental  biomedical  research  which  includes  studies  in  several 
well-defined  areas  of  reproductive  biology  and  biochemistry  that  provide  the 
necessary  base  of  scientific  knowledge;  and  (2)  product  development  research 
which  is  aimed  at  the  development  of  new  contraceptive  methods,  utilizing  the 
aforementioned  fundamental  research,  and  ranges  from  laboratory  synthesis  and 
testing  of  new  chemicals  to  clinical  trials  involving  both  drugs  and  devices. 

Development  of  improved  methods  of  fertility  regulation  for  both  the  female 
and  the  male  is  dependent  on  our  knowledge  of  the  reproductive  process  and  the 
ability  to  translate  this  knowledge  into  practical  application.   Program 
efforts  involve  a  set  of  activities  which  historically  have  contributed  to  the 
current  technology.   These  include  synthesis  and  testing  of  new  drugs,  develop- 
ment and  testing  of  new  devices,  development  of  new  methodologies  for  drug 
evaluation,  development  of  new  drug  delivery  systems  and  formulations,  defining 
and  predicting  the  safe  period.   Progress  has  been  accomplished  by  providing 
the  scientific  community  with  research  tools  (reagents,  drugs,  devices)  which 
have  permitted  a  more  accurate  determination  and  appreciation  of  certain 
critical  events  in  the  reproductive  process. 
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The  program  in  contraceptive  evaluation  is  concerned  with  the  evaluation  of 
the  safety  of  methods  of  contraception  currently  in  use.   The  emphasis  in  thiA 
evaluation,  particularly  with  respect  to  the  contraceptive  steroids,  is  on 
long-term  safety.   Modern  methods  of  contraception  have  come  into  increasingly 
frequent  use  both  here  and  abroad  during  recent  years.   By  far  the  most  common 
method  used  in  this  country  is  the  combination  oral  contraceptive  pill. 
Intrauterine  devices  are  preferred  by  several  million  women.   Furthermore, 
vasectomy  has  become  an  acceptable  and,  particularly  in  the  western  part  of 
the  United  States,  frequently  used  technique  of  male  sterilization.   The 
widespread  use  of  these  various  methods  has  resulted  in  a  wide  range  of  clini-j^ 
cal  experience  and  in  the  recognition  of  several  complications  associated  witn^ 
the  use  of  some  of  these. 

This  program's  role  in  studying  contraceptive  safety  involves  the  increasing 
concern  about  reported  serious  complications  associated  with  the  use  of  oral 
contraceptives  and  intrauterine  devices.   The  efforts  to  evaluate  contraceptive 
methods  currently  in  use  focus  on  the  identification  of  risk  factors  which 
increase  the  likelihood  of  complications  among  those  exposed  to  these  methods. 
This  includes  studies  on  the  possible  relationship  between  the  use  of  oral 
contraceptives  and  the  effects  on  subsequent  pregnancies.   Also,  investigation 
of  recent  data  which  suggest  that  there  is  an  increased  risk  of  myocardial 
infarction  among  women  using  oral  contraceptives,  particularly  in  the  presence 
of  other  factors  known  to  be  related  to  cardiovascular  disease,  such  as  obesity, 
hypertension,  diabetes  and  smoking.   In  addition,  since  vasectomy  is  becoming 
an  increasingly  common  contraceptive  method,  it  is  being  evaluated  for  possible 
adverse  side  effects. 

Population  research  in  the  behavioral  and  social  sciences  supported  by  the    ^ 
Center  is  concerned  primarily  with  the  factors  governing  variations  in  the 
growth,  distribution  and  characteristics  of  people  and  the  impact  of  demographic 
changes  on  the  health  and  welfare  of  individuals,  families,  and  society  as  a 
whole.   The  general  purpose  of  such  studies  is  to  build  the  knowledge  base 
needed  for  the  rational  development  of  population  goals  by  individuals  and 
society  and  for  making  informed  decisions  concerning  policies  and  programs 
intended  to  attain  these  goals.   Social  and  behavioral  sciences  research  efforts 
emphasize  two  other  broad  areas  of  population  research,  (1)  the  studies  of  the 
causes  of  population  change,  and  (2)  the  evaluation  of  the  consequences  of 
population  change.   Of  the  variety  of  topics  studied,  human  fertility  and  the 
social,  psychological,  economic  and  other  causes  which  influence  it  receives 
the  greatest  attention  because  changes  in  the  birth  rate  are  the  major  deter- 
minants of  variations  in  national  population  growth  and  because  fertility  is 
so  closely  related  to  the  health  and  well-being  of  families,  mothers,  and 
children.   Since  the  consequences  of  population  growth  for  society  are  so     ^^ 
important  in  the  determination  of  rational  policies  concerning  population,     ^ 
that  aspect  also  is  being  accorded  considerable  emphasis. 

In  developing  the  program  of  behavioral  and  social  sciences  research,  special 
efforts  have  been  made  to  support  studies  which  provide  insights  into  funda- 
mental questions  regarding  factors  influencing  variations  in  the  level  of 
fertility,  and  also  to  develop  research  projects  on  topics  of  current  importance, 
such  as  the  effects  of  changing  roles  of  women  on  their  childbearing  patterns, 
factors  affecting  the  choice  of  methods  of  fertility  control,  the  effects  of 
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various  childbearing  patterns  on  parents  and  children,  and  the  determinants 
and  consequences  of  illegitimacy — particularly  among  teenagers.   The  latter 
topic  has  become  more  and  more  important  as  a  major  social  issue  in  view  of 
the  rise  in  teenage  illegitimacy  that  has  occurred  over  the  past  decade, 
despite  the  increased  availability  of  effective  contraception  and  access  to 
legal  abortion.   The  results  of  research  are  intended  ultimately  to  help 
individuals  and  couples  to  understand  the  personal  and  social  consequences  of 
their  own  fertility  patterns  and  to  help  our  government  to  consider  the  impact 
of  a  variety  of  policies  and  programs  on  the  size  and  quality  of  our  human 
resources. 

The  program  of  research  fundamental  to  the  population  sciences  is  concerned 
with  increasingly  sophisticated  and  complex  studies  in  reproductive  biology 
and  endocrinology  and  in  the  processes  of  population  dynamics  in  the  social 
sciences.   This  fundamental  research  provides  an  important  scientific  base 
for  the  development  of  social  policy  and  goal  oriented  research.   A  major 
resource  in  this  program  involves  the  support  of  Population  Research  Centers 
which  provide  a  coordinated,  multidisciplinary  core  of  scientists  investigating 
fundamental  social  and  biomedical  population  research  concerns. 

The  program  in  fundamental  biomedical  research  includes  research  on  female 
fertility,  male  fertility,  fertilization,  gamete  transport,  reproductive 
endocrinology,  and  animal  reproductive  behavior.   Numerous  new  and  signi- 
ficant contributions  to  our  knowledge  of  reproduction,  the  regulation  of 
fertility,  and  the  alleviation  of  infertility  have  been  made  in  the  study  of 
reproduction  in  the  human  and  relevant  animals.   Population  research  in  the 
social  sciences  provides  the  knowledge  required  for  analysis  of  the  antecedents 
and  consequences  of  population  change,  and  that  required  for  formulation  of 
judicious  population  policy. 

Recent  findings  in  population  research  supported  by  the  Institute  include  the 
following: 

1.  The  discovery  of  a  substance  produced  in  the  testes  is  of  potentially 
great  significance  both  in  the  advancement  of  knowledge  of  how  male  repro- 
ductive processes  are  controlled  and  in  the  development  of  a  male  contra- 
ceptive.  The  investigators  have  demonstrated  that  Sertoli  cells  produce 

a  substance  (Sertoli  Cell  Factor)  which  directly  inhibits  the  secretion 
of  follicle  stimulating  hormones  (FSH) ,  whose  primary  function  in  the  male 
is  the  production  of  sperm.   It  appears  that  the  Sertoli  Cell  Factor  is 
the  long  sought  after  "inhibin"  of  the  testes.   Inhibin  has  been  thought 
to  function  in  male  reproduction  as  an  inhibitor  of  FSH  secretion  by  the 
pituitary  gland,  and  thus  may  serve  as  a  basis  for  the  development  of  a 
male  contraceptive. 

2.  Preliminary  experiments  in  monkeys  show  agreement  between  ovum  detection 
and  blood  serum  levels  of  luteinizing  hormone  and  estradiol.   This  prepara- 
tion could  provide  an  excellent  means  of  checking  indirect,  non-invasive 
approaches  to  ovulation  detection. 

3.  The  study  of  the  role  of  oviduct  in  gamete  transport  has  been  considerably 
advanced  through  the  development  of  sensitive  microminiature  force  and 
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optical  tranducers.   Special  coating  techniques  have  been  adopted  for 
insulation  of  transducers  from  body  fluids  which  should  result  in  needed 
improved  lifetime  of  these  instruments. 

Progesterone  produced  by  the  corpus  luteum  and  the  placenta  plays  a  crucial 
role  in  reproductive  processes.   The  quest  for  an  antiprogestational  agent 
involving  synthetic  steroid  research  has  resulted  in  some  novel  steroids 
(androstenediol  derivatives)  which  have  shown  interesting  antif ertility 
properties  in  hamsters,  rats,  and  baboons. 

Clinical  studies  on  the  safety  and  efficacy  of  ethynyi  estradiol  and  con- 
jugated natural  estrogens  as  postcoital  contraceptive  agents  have  been 
completed  in  about  650  women.   The  efficacy  of  these  drugs  was  found  to  be 
excellent,  as  expected,  and  no  major  side  effects  have  been  encountered. 

Two  case-control  studies  of  breast  cancer  and  oral  contraceptive  use  have 
found  no  difference  in  the  overall  risk  of  breast  cancer  among  women  on 
the  pill  as  compared  to  controls.   However,  one  of  the  studies  has  shown 
an  increased  relative  risk  of  breast  cancer  among  certain  subgroups  of 
women. 

Several  studies  are  concerned  with  determining  the  effect  of  contraceptive 
agents  which  are  used  immediately  before  or  around  the  time  of  conception, 
and  the  occurrence  of  birth  defects.   In  one  of  these  it  has  been  found 
that  among  the  offspring  of  100  women  with  known  first  trimester  exposure 
to  estrogen  and/or  progestogen,  nine  offspring  were  observed  with  major 
and  minor  birth  abnormalities.   These  included  four  major  and  four  minor  /_   •, 
cardiovascular  defects. 

Women  in  the  U.S.  18-39  years  old,  in  1975  as  in  1974,  overwhelmingly 
prefer  having  two  children.   Three-fourths  of  women  18-24,  compared  to 
less  than  half  in  1967,  expected  to  have  no  more  than  two  children.   More- 
over, the  proportion  of  women  having  a  child  in  the  first  two  years  of 
marriage  is  lower  than  the  period  1955-1965.   There  is  also  evidence  of 
increasing  birth  intervals  between  first  and  second  and  subsequent  births, 
although  the  incidence  of  childbirth  before  and  just  after  the   first 
marriage  is  on  the  rise. 

There  are  some  new  preliminary  findings  cocerning  the  social  and  psycho- 
logical factors  influencing  illegitimacy.   They  indicate   that  rates  of 
premarital  intercourse  among  adolescents  are  rising,  with  a  greater  increase 
for  women  than  men.   Similarly,  a  study  of  college  freshmen  has  found  that 
attitudes  favoring  sexual  permissiveness  has  risen  between  1967  and  1975, 
especially  for  females.   It  also  has  been  found  that  the  legalization  of 
abortion  in  California  correlated  with  a  dramatic  drop  in  the  illegitimacy 
rate  there. 

0.  Research  findings  dealing  with  the  effects  of  family  size  on  child  develop- 
ment and  achievement  report  an  inverse  correlation  between  intelligence  of 
offspring  and  family  size,  even  when  socio-economic  status  and  intelligence 
of  parents  are  taken  into  account.   A  related  study  shows  that  educational 
achievement  is  lower,  the  larger  the  family  size,  even  when  income  is  held 
constant. 
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11.  Studies  have  been  conducted  on  the  effect  of  family  size  and  the  spacing 
of  children  on  health.   Preliminary  findings  indicate  that  pregnancies 
conceived  in  less  than  twelve  months  from  the  last  pregnancy  have  a  higher 
risk  of  early  fetal  death,  especially  if  the  last  pregnancy  resulted  in  a 
live  birth.   In  addition,  pregnancy  intervals  of  less  than  twelve  months 
result  in  conceptions  that  have  a  higher  post-neonatal  mortality  rate  for 
live  births,  and  significantly  reduce  second  and  third  year  survivorship 
of  children  born  immediately  preceding  the  pregnancy. 

12.  Decisions  regarding  family  size  have  been  found  to  be  largely  influenced 
by  the  potential  income  of  the  household,  the  cost  of  rearing  children 
related  to  the  cost  of  other  goods,  and  the  subjective  preferences  for 
children  maintained  by  the  household.   Because  of  the  finding  that  education 
and  labor  force  status  interact  to  explain  much  of  the  variation  in  com- 
pleted fertility,  it  has  been  postulated  that  these  factors  considered 
along  with  age  and  marital  status,  form  a  solid  basis  for  the  prediction 

of  fertility  behavior  by  couples.  ...... 

13.  Research  on  the  changing  dynamics  of  migration  in  the  U.S.  in  the  1970 's 
has  revealed  that  populations  in  urban  areas  outside  of  the  "sunbelt" 
states  are  declining;  center  cities  in  major  metropolitan  areas  are  likely 
to  suffer  adverse  effects  from  outmigration  reminiscent  of  the  problems 
encountered  by  declining  rural  areas  in  the  60' s;  and  the  return  of  retired 
persons  to  their  place  of  origin  is  a  growing  component  of  migration. 

14.  A  study  on  fertility  behavior  among  teenage  women  in  the  U.S.  reported  that: 
1)  approximately  30  percent  of  U.S.  females  15-19  years  of  age  are  sexually 
active  before  marriage;  2)  nearly  30  percent  of  those  who  are  sexually 
active  become  pregnant  while  still  unmarried;  3)  almost  two-thirds  of 
first  premarital  pregnancies  are  unwanted;  4)  less  than  14  percent  of  those 
females  whose  first  pregnancy  was  unwanted  tried  to  prevent  it  through 
contraception;  5)  almost  one  in  five  of  sexually  active  females  15-19  years 
of  age  have  always  used  contraception;  6)  there  is  no  association  between 
marriage  plans  and  the  use  of  contraception  even  though  frequency  of  inter- 
course is  greater  among  those  who  have  plans  to  marry;  and  7)  of  premarital 
first  teenage  pregnancies  of  known  outcome,  42  percent  end  as  out-of-wedlock 
births  and  14  percent  as  abortions. 

Staff  changes  during  the  year  included  the  following: 

Mrs.  Anne  E.  Summers  was  appointed  Administrative  Officer  for  the  Center.   She 
has  held  increasingly  responsible  administrative  positions  at  NIH,  serving 
most  recently  as  Budget  Analyst  for  our  Institute. 

Dr.  Jeffrey  Evans  joined  the  Population  and  Reproduction  Grants  Branch.   He 
was  previously  an  economist  with  the  Maryland  State  Government  and  worked 
on  migration,  population  modelling  techniques  and  housing  research.   Dr.  Evans 
was  awarded  his  Ph.D.  in  Economics  from  Duke  University  in  1972. 
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Budget:   The  following  table  compares  budgetary  levels  for  program 
activities  in  FY  1976  with  the  previous  year. 

FY  75  FY  76 

(Actual)         (Estimate) 
(in  millions) 
Biomedical  Research 

1.  Contraceptive  Development      $  6.3  $  6.4 

2.  Fundamental  Biomedical  22.2  24.0 

3.  Contraceptive  Evaluation         5.1  4.8 

Behavioral  Sciences  Research         7.8  8.1 

1.  Fundamental  (4.6)  (5.2) 

2.  Directed  (3.2)  (2.9) 

Institutional  Development 

1.  Population  Research  Centers      3.0  3.2 

2.  Manpower  Development  3.5  3.4 

Coordination  and  Communication 

Program  Review  and  Kanagement        2. 5  2.8 

TOTAL  $50.4   .  $52.7 

Coordination  and  Cornmunlcation:   The  activities  of  the  Center  to  facilitate  the 
coordination  of  Federal  population  research  programs  and  the  communication 
of  research  information  in  the  population  sciences,  are  presented  in  this 
portion  of  the  report  since  they  are  coordinated  in  the  Office  of  the  Director. 

Interagency  Committee  on  Population  Research  -  The  Center  continues  to  provide 
staff  support  for  the  coordination  of  population  research  activities  on  the 
part  of  the  various  Federal  agencies  represented  on  the  Interagency  Committee 
on  Population  Research  (ICPR).   An  important  function  of  this  Committee  is  to 
facilitate  the  exchange  of  information  and  ideas  and  coordinate  the  efforts  of 
the  Federal  Government  concerned  with  research  related  to  human  population 
problems.   The  Committee  is  chaired  by  the  Director  of  the  Center  for  Popula- 
tion Research,  designated  by  the  Deputy  Assistant  Secretary  for  Population 
Affairs  to  whom  the  Committee  reports. 

Inventory  of  Federal  Population  Research  -  The  ICPR  issued  its  Inventory 
of  Federal  Population  Research  -  Fiscal  Year  1975,  which  is  the  seventh  of 
such  reports,  updated  annually.   The  Inventory  represents  a  cooperative  effort 
on  the  part  of  each  of  the  reporting  Federal  agencies  which  funds  projects  in 
population  research.   The  scope  of  the  Inventory  encompasses  a  broad  spectrum 
of  research  in  the  biological,  medical,  social,  and  behavioral  sciences  and 
covers  all  projects — grants  and  contracts,  intramural  and  extramural —  in  which 
population  research  constitutes  a  major  substantive  category,  classified 
according  to  the  principal  focus  of  the  research. 


16 


f 


Inventory  of  Private  Agency  Population  Research  -  The  second  edition  of  the 
Inventory  of  Private  Agency  Population  Research,  which  will  be  updated 
annually,  was  issued  by  the  ICPR  for  1974.   This  companion  publication  to  the 
Federal  Inventory  includes  the  population  research  projects  sponsored  by  the 
major  private  organizations.   The  three  principal  agencies  involved  with 
research  in  the  population  sciences,  the  Ford  and  Rockefeller  Foundations  and 
the  Population  Council,  have  provided  the  data  on  their  research  projects  in 
the  same  way  as  the  Federal  agencies  and  the  information  has  been  published 
in  the  format  comparable  to  the  Federal  Inventory. 

Analysis  of  Federal  Population  Research  -  Another  product  of  the  ICPR  is  the 
Analysis  of  Federal  Population  Research  -  Fiscal  Year  1975.   This  report,  which 
is  prepared  annually  by  the  Committee  and  submitted  at  the  end  of  each  fiscal 
year,  fulfills  an  assigned  function  of  the  ICPR,  namely,  to  make  recommendations 
on  actions  to  be  taken  to  meet  research  gaps  in  the  population  sciences.   It 
contains  a  summary  and  evaluation  of  current  Federally  supported  population 
research  with  recommendations  for  needed  research,  based  on  the  projects 
reported  for  the  Federal  and  Private  Agency  Inventories  of  Population  Research. 

Population  Sciences:   Index  of  Biomedical  Research  -  The  communication  of 
population  research  information  is  enhanced  through  the  publication  of  Popula- 
tion Sciences:   Index  of  Biomedical  Research.   This  monthly  bibliographic 
citation  journal  provides  a  resource  to  those  who  wish  to  be  currently  informed 
about  the  biomedical  literature  in  the  field  of  population  research,  including 
monographs  and  conference  proceedings.   It  is  produced  in  cooperation  with  the 
National  Library  of  Medicine  and  is  based  on  citations  selected  for  the 
corresponding  monthly  issue  of  Index  Medicus,  and  enhanced  by  additional  cita- 
tions retrieved  thiough  our  contract  with  Karolinska  Institute's  Medical 
Information  Center.   Population  Sciences  is  the  counterpart  of  Population  Index, 
a  bibliographic  journal  devoted  to  population  research  in  the  social  sciences 
published  by  the  Office  of  Population  Research  at  Princton  University  and  which 
the  Center  has  helped  support  for  several  years. 

Population  Research  Monographs  -  These  occasional  monographs  in  population 
research  provide  a  review  and  evaluation  of  the  state-of-the-art  on  timely 
research  topics  in  the  population  sciences.   The  books  contain  a  review  of 
research  results,  annotated  citations  and  an  analysis  of  the  next  steps  for 
achieving  progress  on  research  gaps.   CPR  monographs  published  to  date  by  the 
Government  Printing  Office  include  The  Walnut  Creek  Contraceptive  Drug  Study 
DREW  publication  number  (NIH)  74-562,  and  Rural-Urban  Migration  Research  in 
the  United  States  (NIH)  75-565.   A  recent  book.  The  Demographic  Evaluation  of 
Domestic  Family  Planning  Programs  reports  the  proceedings  of  a  CPR  sponsored 
workshop  on  research  efforts  to  determine  what  impact,  if  any,  family  planning 
programs  have  had  in  the  U.S.  over  the  past  few  years.   The  book  has  been 
published  by  the  Ballinger  Publishing  Company  of  Cambridge,  Massachusetts. 
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NICHD  ANNUAL  REPORT  ■  • 

July  1,  1975  through  June  30,  1976 
Behavioral  Sciences  Branch 
Center  for  Population  Research 

The  Center's  contract  program  in  the  social  sciences  focuses  on  the  size,  rate 
of  growth  and  composition  of  our  nation's  most  important  asset,  its  people.  The 
topics  addressed  by  specific  research  projects  vary,  but  they  derive  from 
fundamental  questions  concerning  the  growth  and  distribution  of  our  population, 
and  their  relation  to  individual  and  societal  welfare.   For  example:   what 
accounts  for  changes  in  the  number  of  children  couples  decide  to  have?   how 
successful  are  they  in  controlling  their  reproduction?   what  are  the  consequen- 
ces of  many  or  few  children  for  individuals,  families,  and  the  nation?   how  does 
internal  migration  affect  the  welfare  of  the  people  moving  and  the  communities 
from  which  they  come  and  to  which  they  go?   how  would  a  rise  or  decline  in  the 
rate  of  population  growth  rates  affect  our  economy  and  our  environment  in  the 
future?   Answers  to  these  and  many  other  questions  are  needed  in  order  to  deal 
with  population  changes  now  and  in  the  years  ahead.   The  results  of  research 
are  intended  ultimately  to  help  individuals  and  couples  to  understand  the  per- 
sonal and  social  consequences  of  their  own  demographic  behavior  and  to  help  our 
government  to  consider  the  impact  of  a  variety  of  policies  and  programs  on  the 
size  and  quality  of  our  human  resources.  ■-■ 

From  these  broad  objectives,  the  staff  of  the  Behavioral  Sciences  Branch  iden- 
tifies specific  research  goals  and  solicits  scientific  proposals  intended  to 
achieve  them.   The  Branch's  strategy  has  been  to  concentrate  on  questions 
arising  fr6m  obvious  human  concerns  rather  than  questions  arising  solely  from 
scientific  disciplines.   Consequently,  the  program  emphasized  such  topics  of 
current   interest  as  the  changing  incidence  of  accidental  pregnancies,  methods 
of  fertility  control  used,  the  working  mother,  and  the  recent  decline  of 
fertility.  -   '  •  •   '  '  '  ■   ^  : 

One  result  of  this  strategy  is  that  the  Branch's  research  program  changes  in 
response  to  changing  conditions.   At  present,  its  program  focuses  on  the  topics 
listed  below:       ,: 

Trends  and  Variations  in  Fertility 

A  book  detailing  the  results  of  the  1970  National  Fertility  Study,  reported  on 
last  year,  is  in  press.   A  follow-up  study  is  being  undertaken  by  the  same 
investigators  to  determine  the  stability  and  reliability  of  childbearing  inten- 
tions and  the  factors  influencing  changes  in  stated  intentions  and  in  methods 
of  fertility  control. 

Because  the  national  fertility  studies  beginning  in  1955  involved  only  women  in 
the  childbearing  ages,  they  gathered  no  data  on  the  cohort  of  women  having  the 
lowest  completed  fertility  in  American  history  —  those  born  during  1901-1910. 
A  study  is  now  inquiring  into  the  factors  (age  at  marriage,  family  size  aspira- 
tions, contraceptive  methods,  and  possible  economic  influences)  which  enabled 
that  cohort  to  achieve  the  lowest  fertility  recorded  in  the  United  States  (an 
average  of  2.3  births  per  woman).   This  study  in  historical  demography  is 
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expected  to  help  clarify  the  extent  to  which  the  low  fertility  of  the  present^^ 
is  uniquely  tied  to  a  definite  historical  period  or  is  an  expected  response  tlR 
certain  kinds  of  social  and  economic  change.   Pretesting  indicates  that  women 
in  the  study  population  are  both  willing  to  be  interviewed  and  able  to  provide 
the  information  sought. 

These  studies  are  supplemented  by  two  reimbursable  agreements  with  the  Bureau 
of  the  Census.   One,  using  the  population  survey  data  for  1975,  found  that  women 
18-39  years  old  in  1975,  as  in  1974,  overwhelmingly  prefer  having  two  children. 
Three-fourths  of  women  18-24,  as  compared  to  only  45  percent  in  1967,  expected 
to  have  no  more  than  two  children.   Moveover ,  the  proportion  of  women  having  a 
child  in  the  first  two  years  of  marriage  is  lower  than  in  the  period  1955-1965, 
is  more  comparable  to  the  pattern  of  the  1930s  and  the  war  years  of  the  1940s. 
There  is  also  evidence  of  increasing  birth  intervals  between  first  and  second 
and  subsequent  births.   The  second  study  found  that  although  there  have  been 
recent  declines  in  teenage  marriages  and  childbearing  among  younger  groups  of 
American  women,  the  incidence  of  childbirth  before  and  just  after  the  first 
marriage  is  on  the  rise. 

Two  studies  concentrate  on  subgroups  of  the  population.   One  deals  with  the 
demography  of  the  black  population,  and  has  revealed  that  during  the  1960 's  the 
gap  between  blacks  and  whites  in  the  proportion  of  students  completing  the 
twelfth  grade  was  virtually  closed.   Black  females  made  more  rapid  occupational 
gains  than  black  males  and  narrowed  the  differential  between  themselves  and 
white  females  in  median  earnings.   These  rising  levels  of  education,  occupation, 
and  earnings  may  be  contributing  to  the  decreasing  fertility  of  blacks  in  the  ^ 
United  States.   Anothei  study  looked  specifically  at  the  fertility  behavior  o^^ 
Spanish-Americans,  which  has  traditionally  been  higher  than  that  for  the  total 
population  in  the  U.S.   Among  Spanish-Americans,  increasing  education  is  reduc- 
ing fertility  for  all  subgroups,  and  the  educational  and  occupational  changes 
suggest  a  convergence  with  the  fertility  pattern  of  the  general  population  in 
the  decades  ahead. 

Several  studies  focus  on  the  explanation  of  the  extraordinary  rise  in  fertility 
that  occurred  in  the  U.S.  after  1940,  and  its  subsequent  decline  since  about 
1958.   An  hypothesis  advanced  by  Professor  Richard  Easterlin  attributes  the  rise 
and  decline  to  changes  in  perceived  economic  opportunities  for  persons  in  their 
early  adult  years  relative  to  their  aspiration  levels  established  when  they  were 
approaching  maturity.   When  these  opportunities  are  seen  as  relatively  high, 
earlier  marriages  and  childbearing  are  given  more  encouragement  than  when  they 
are  not  so  viewed.   As  yet  there  is  no  clear-cut  support  or  refutation  of  the 
Easterlin  hypothesis.   Research  by  the  Population  Studies  Center,  University  c^ 
Michigan,  utilizing  econometric  techniques,  and  vital  statistics  and  census  d^ 
for  the  period  1940-1973,  strongly  confirms  the  main  aspects  of  the  Easterlin 
hypothesis.   Statistically  strong  associations  of  cohort  fertility,  period  fer- 
tility and  timing  of  births  are  supported  by:   (a)  strong  negative  effects  of 
population  size  and  age  distribution  on  age-specific  relative  income  over  the 
period  1947  to  1973,  controlling  for  education,  unemployment,  and  capital  accu- 
mulation; and  (b)  strong  positive  effects  of  relative  real  income  on  fertility, 
measured  either  as  desired,  completed,  or  current  fertility.   Preliminary  results 
of  studies  by  the  Institute  for  Social  Research,  University  of  Michigan,  however, 
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do  not  find  support  for  the  Easterlin  hypothesis  in  micro  data  collected  during 
the  period  1955-1970,  which  was  a  period  when  fertility  was  generally  declining. 
Analysis  of  the  Michigan  Panel  on  Income  Dynamics,  indicates  that  high  parental 
income,  mediated  primarily  through  the  children's  education,  reduces  second 
generation  fertility,  and  that  parental  family  size  attitudes  about  ideal  size 
of  family  have  a  positive  influence  on  the  children's  own  fertility.   A  third 
study  is  using  national  fertility  and  census  data  to  develop  a  causal  model 
linking  social,  economic  and  demographic  variables  to  U.S.  natality  trends  since 
1950.   Indicators  of  female  status — labor  force  participation,  education,  and 
potential  earnings — are  strong  predictors  of  cross-sectional  fertility  variation 
and  trends  in  these  indicators  correlate  negatively  with  the  1960-1970  downward 
swing  in  fertility.   Female  status  indicators  generally  exhibit  a  much  stronger 
and  more  consistent  relationship  to  fertility  than  do  indicators  of  spouse's 
status.   A  fourth  study  of  annual  trends  in  fertility,  1917-1972,  in  relation 
to  economic  trends,  by  state,  has  not  found  support  for  the  Easterlin  hypothesis. 

Several  studies  are  investigating  fertility  changes  in  non-U. S.  populations  to 
establish  a  more  general  understanding  of  factors  influencing  human  fertility. 
The  Princeton  University  country  studies  on  factors  affecting  the  decline  in 
fertility  in  Europe  have  found  that  since  the  19th  century,  poorly  educated, 
rural  populations  reduced  fertility  by  means  of  voluntary  measures  long  before 
changes  which  we  associate  with  modernization  occurred.   During  the  last  year 
three  monographs  were  completed  on  fertility  in  Italy,  Belgium  and  Austria. 
These  monographs,  together  with  three  earlier  ones  on  France,  Germany,  and 
Portugal,  challenge  conventional  wisdom  that  there  is  a  close  relationship 
between  infant  mortality  trends  and  fertility,  or  that  significant  improvement 
in  social  and  economic  conditions  are  essential  to  the  reduction  of  high  birth 
rates.   Belgium  data  supports  the  earlier  finding  that  in  only  half  the  admin- 
istrative units  of  Germany  did  the  decline  in  infant  mortality  precede  the 
decline  in  fertility. 

Factors  Affecting  the  Control  of  Fertility  .  •  ■;•  ,  :'  -  ,  _  ■ ..'"  .  . 

A  major  emphasis  of  the  BSB  program  is  upon  the  factors  motivating  couples  to 
control  their  fertility  and  how  they  achieve  that  control.   Most  research  on 
fertility  has  dealt  only  with  women,  considering  only  the  effect  of  husband's 
background  characteristics  or  occupation.   Because  generally  decisions  to  have 
or  not  to  have  a  child  and  to  use  contraception  are  joint  decisions,  several 
studies  seek  to  improve  our  understanding  of  how  couples  reconcile  possibly  con- 
flicting viewpoints  and  attitudes.   Most  such  projects  are  in  early  stages  and 
are  still  grappling  with  methodological  problems  of  collecting  appropriate  data. 
Other  studies  will  combine  measures  of  psychological  traits,  characteristics  of 
the  marriage  (interaction  between  husband  and  wife)  and  socio-demographic 
characteristics  to  determine  what  factors  are  taken  into  account  in  making 
decisions,  and  how  and  to  what  extent  the  decisions  are  implemented.   One 
project  will  build  upon  previously  successful  studies  of  the  relationship  of 
alienation  to  fertility  and  another  will  look  at  couple  characteristics  affect- 
ing the  selection  of  male  vs.  female  sterilization  procedures. 

Two  projects  are  focused  on  abortion  behavior.   One  is  comparing  attitudes  and 
characteristics  of  women  seeking  abortions  with  women  seeking  contraception. 
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Another  is  looking  at  the  attitudes  of  physicians  in  regard  to  abortion.   Other 
projects  will  assess  attitudes  towards  different  contraceptive  methods  as  well 
as  underlying  emotional  characteristics  and  their  relationship  to  contraceptive 
behavior.  •    . 

Another  factor  relating  to  the  regulation  of  fertility  is  the  cost  and  value 
of  children.   One  project  deals  with  the  factors  which  individuals  consider  in 
assessing  the  desirability  of  various  numbers  of  children.   This  longitudinal 
study  will  focus  on  the  effects  of  actual  childbearing  on  the  subsequent  eval- 
uation of  children  as  well  as  on  the  effect  of  religion  on  these  perceptions. 
Another  study  has  shown  that  cultural  origin,  education  and  socio-economic 
status  are  related  to  the  extent  to  which  men  see  children  as  an  enhancement  to 
life.   Still  another  is  concerned  with  how  women  in  low  income  areas  assess  the 
relative  advantages  and  disadvantages  of  additional  children,  and  how  perceived 
costs  and  rewards  are  affected  by  each  additional  birth.   Parental  assessment 
of  rewards  and  costs  of  children  are  also  being  studied  in  several  developing 
countries. 

One  of  the  factors  affecting  the  value  of  children  is  the  value  placed  on  alter- 
natives to  childbearing,  such  as  women's  employment  opportunities.   Demographic 
studies  have  long  shown  that  women  who  work,  have  worked  or  plan  to,  have  lower 
fertility  than  women  with  no  employment  experience  or  aspirations.   Since  the 
causal  relationship  is  not  entirely  clear,  other  studies  are  emphasizing  the 
analysis  of  the  underlying  sex  role  attitudes  (what  people  think  is  appropriate 
and  rewarding  behavior  for  men  and  women)  and  the  economic  need  for  work.   One 
study  has  shown  that  the  role  model  provided  by  a  girl's  mother  influences  the 
timing  of  her  first  birth.   Other  projects  are  using  longitudinal  data  to 
ascertain  the  stability  of  sex  role  attitudes  and  how  these  attitudes  are  affec- 
ted by  marriage  or  divorce.   Two  studies  using  different  samples  and  techniques 
have  demonstrated  the  strength  of  social  pressure  favoring  the  two-child  family. 

Illegitimacy  and  Pre-marital  Pregnancy  ■•     . 

Data  available  indicate  that  illegitimacy  is  a  major  social  problem  and  pre- 
marital conceptions,  whether  aborted  or  leading  to  forced  marriage,  create 
additional  problems.   Several  studies  have  therefore  been  initiated  on  social 
and  psychological  factors  influencing  contraceptive  use,  successful  use  of 
family  planning  clinics  by  teenagers,  and  the  occurrence  of  pre-marital  preg- 
nancy.  A  comprehensive  review  of  the  scientific  literature  to  determine  and 
evaluate  research  findings  regarding  sexual,  contraceptive  and  reproductive 
behavior  of  adolescents  has  begun.   Preliminary  findings  show  rates  of  pre- 
marital intercourse  among  adolescents  rising,  with  a  greater  increase  for  women 
than  men.   Similarly,  a  study  of  college  freshmen  has  found  that  attitudes 
favoring  sexual  permissiveness  has  risen  between  1967  and  1975,  especially  for 
females,  among  whom  approval  of  premarital  intercourse  rose  from  18%  to  49%. 
In  1975,  student  attitudes  toward  sexual  permissiveness  were  highly  related  to 
perceived  attitude  of  peers.   Among  freshmen  females  who  thought  their  peer 
reference  group  approved  premarital  coitus,  83%  approved  it  themselves.   A 
University  of  California  study  has  found  that  the  legalization  of  abortion  in 
California  was  correlated  with  a  dramatic  drop  in  the  illegitimacy  rate,  with 
an  even  greater  drop  for  blacks  than  for  whites,  but  use  abortion  more  fre- 
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quently.  After  the  first  few  years  of  legalized  abortion,  the  illegitimacy  rate 
leveled  off  or  rose  slightly  among  teenage  whites.   The  investigators  also 
predict  on  the  basis  of  the  age  pattern  of  fertility  that  the  trend  in  the 
birth  rate  in  the  U.S.,  which  has  been  declining,  will  soon  be  reversed.   In 
a  study  of  2500  adolescent  family  planning  clinic  users,  continuation  rates  for 
1,  2  and  3  year  intervals  were  highest  for  black  girls  with  one  pregnancy  and 
lowest  for  white  girls  with  no  pregnancy.   One  study  is  looking  at  the  inter- 
relation of  illegitimacy,  abortion  and  family  structure  variables,  including 
patterns  of  sexual  relationships,  while  another  is  exploring  factors  related 
to  variations  in  norms  and  sanctions  surrounding  illegitimacy  within  the  black 
community.   Only  44%  of  black  adolescent  females  reacted  favorably  to  their 
out-of-wedlock  pregnancy,  while  41%  were  ambivalent.   Concrete  financial  support 
or  child  care  help,  etc.  by  black  parents  was  generally  high,  while  emotional 
support  varied.   To  date,  psychological  measures  alone  have  not  proven  to  be 
significant  predictors  of  pre-marital  pregnancy.       .■"...■ 

Consequences  of  Family  Size   •   :•-•■  :...;' 

Another  major  emphasis  in  recent  years  has  been'  on  the  consequences  of  child- 
bearing  and  childspacing  for  both  parents  and  children.   Couples  planning  their 
childbearing  patterns  and  those  who  counsel  them  and  provide  health  services 
need  more  information  on  these  effects.   Studies  have  been  initiated  on  the 
effects  of  family  size  on  child  development  and  achievement,  and  health  of  the 
child  and  the  mother,  on  marital  stability  and  satisfaction  of  parents,  on 
social  work  roles  of  parents,  and  the  economic  welfare  of  the  family. 

Four  studies  deal  with  the  effects  of  family  size  on  child  development  and 
achievement.   One  is  studying  the  effect  of  age  at  marriage  and  time  of  first 
birth  on  family  interrelationships  and  children's  personality  and  cognitive 
development.   Another  is  analyzing  effects  of  birth  order  and  sex  of  infants 
to  mother-child  interaction  and  to  the  cognitive  and  emotional  development  of 
infants.   Unique  findings  from  this  study  show  that  birth  order  and  spacing 
have  affected  mother-infant  relationships  and  the  child's  cognitive  performance 
as  early  as  three  months  into  the  child's  life.   A  published  monograph  from 
another  study  reports  an  inverse  correlation  between  intelligence  of  offspring 
and  family  size,  even  when  socio-economic  status  and  intelligence  of  parents  are 
taken  into  account.   Reduced  interaction  with  parents  as  family  size  increases 
apparently  adversely  affects  the  verbal  development  and  operative  intelligence 
of  children.   A  completed  study  similarly  shows  that  educational  achievement 
is  lower,  the  larger  the  family  size,  even  when  income  is  held  constant. 

Two  studies  are  primarily  concerned  with  the  effect  of  family  size  and  the 
spacing  of  children  on  health.   One  of  these  relates  spacing  and  family  size 
to  fetal,  infant  and  early  childhood  mortality  in  a  rural  population,  and  the 
other  relates  the  impact  of  childbearing  and  spacing  patterns  on  the  health  of 
the  mother  and  the  development  of  the  child  in  an  urban  population,,   Preliminary 
findings  from  the  first  show  pregnancies  conceived  in  less  than  12  months  from 
the  last  pregnancy  have  a  higher  risk  of  early  fetal  death,  especially  if  the 
last  pregnancy  resulted  in  a  live  birth,  and  a  higher  post-neonatal  mortality 
rate  for  live  births  resulting  from  less-than-12-month  inter-pregnancy  intervals. 
Pregnancy  intervals  of  less  than  12  months  also  significantly  reduce  second  and 
third  year  survivorship  of  children  born  immediately  preceding  the  pregnancy. 
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Preliminary  results  from  the  second  study  show  that  upwardly  mobile  women  tend 
to  postpone  their  first  birth  and  to  have  lower  fertility  than  other  women  of 
the  same  social  class  of  origin.   Younger  women,  however,  are  more  likely  than 
older  women  to  have  begun  reproduction  prior  to  marriage,  to  have  concentrated 
fertility  in  the  early  part  of  the  reproductive  period,  and  to  turn  to  sterili- 
zation at  an  earlier  age. 

Four  studies  deal  both  with  the  effects  of  family  size  on  marital  stability  and 
happiness  and  on  social  and  work  activities  of  marriage  partners,  particularly 
of  wives.   One  is  an  analysis  of  the  relationship  between  fertility,  marriage, 
marital  dissolution,  and  remarriage.   A  second  is  studying  the  consequences  of 
age  at  first  marriage  and  first  birth,  child  spacing  and  the  number  of  children 
on  parental  and  marital  satisfaction,  divorce  and  remarriage,  occupational  be- 
havior, income,  geographic  mobility,  leisure  activities  and  personal  esteem  of 
the  marriage  partners.   The  third  attempts  to  relate  age  at  marriage  and  at  birth 
of  the  first  child,  intendedness  of  the  birth,  and  psychological  traits  of  the 
husband  and  wife  to  marital  satisfaction,  perception  of  marital  conflict,  sepa- 
ration and  divorce,  additional  childbearing,  childbearing  gratifications  and 
problems,  economic  well-being,  wife  and  husband  work  status  and.  health.   The 
fourth  is  conducting  a  15-year  follow-up  of  high  school  students  to  determine 
ways  in  which  family  size,  sex-role  socialization,  sex-role  orientations,  and 
marriage  are  related  to  differences  in  education  achieved,  patterns  of  schooling, 
female  labor  force  participation,  and  occupational  status  and  earnings.   Pre- 
liminary findings  of  another  study  are  that  wife's  potential  earnings  play  a 
dominant  role  in  determining  the  number  of  children  she  has.   Further,  the 
number  of  siblings  that  a  child  has  exerts  a  strong  negative  influence  on  com- 
pleted schooling,  even  when  controlling  for  parents'  schooling  and  income. 

Consequences  of  Population  Growth 

Two  studies  deal  with  consequences  of  population  growth.   One  at  the  University 
of  Virginia  is  analysing  cotr-ponents  of  the  Gross  National  Product  (GNP)  in  order 
to  identify  those  that  offset  disadvantages  of  population  growth  and  therefore 
represent  the  economic  costs  of  population  growth.   One  purpose  of  this  study 
is  to  construct  an  index  of  economic  well-being,  which  can  be  used  to  estimate 
when  the  economic  advantages  of  population  growth  diminish.   A  major  accomplish- 
ment to  data  has  been  the  development  of  a  computer  simulation  model  of  popu- 
lation, resources  and  the  environment  in  the  U.S.,  and  development  of  methods 
to  determine  pollution  and  resource  depletion  costs.   The  model  is  capable  of 
generating  a  corrected  per  capita  GNP,  called  the  "Q- Index",  and  work  is  proce- 
eding to  identify  necessary  data  for  its  computation.   Another  study  is  also 
analyzing  the  effects  of  varying  rates  of  population  growth  on  the  economy,  the 
resource  base  and  the  environment,  including  regional  impacts.   A  major  first 
step  in  this  project  has  also  been  development  of  a  model  capable  of  integrating 
large  quantities  of  data.   Findings  indicate  that  serious  problems  relating  to 
economic  growth  will  develop  sometime  after  2000  A.D.,  due  to  shortage  of 
natural  petroleum  and  that  the  problems  will  be  greater,  the  higher  the  rate  of 
population  growth  and  economic  growth. 

Distribution  of  Population 

Several  contracts  have  been  concerned  with  the  distribution  of  population  in  the 
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United  States.   The  U.S.  Bureau  of  the  Census,  under  a  reimbursable  agreement 
has  explored,  through  data  from  the  1960  and  1970  censuses  and  Current  Population 
Surveys  for  1961-1971,  how  the  absolute  level  of  individual  and  family  income 
interact  with  other  variables  to  influence  decisions  to  move,  the  distance  moved, 
and  region  of  destination,  and  shows  such  consequences  of  migration  as  effects 
on  earnings,  trends  in  income  and  fertility,  and  progress  of  children  in  school. 
One  emphasis  in  the  study  has  been  upon  individuals  below  the  poverty  level. 
Three  of  the  four  major  regions  in  the  U.S.  exported  people  below  the  poverty 
level.   Only  the  West  had  a  net  in-migration  of  people  below  the  poverty  level. 
At  the  same  time,  data  suggests  that  individuals  on  public  assistance  are  less 
likely  to  move  than  those  not  on  public  assistance.   An  interesting  result  of 
the  analysis  is  the  determination  that  black  migrants  from  the  South  to  Northern 
cities  have  higher  incomes  than  those  blacks  born  or  reared  in  Northern  cities 
because  the  former  have  higher  labor  force  participation  rates. 

Another  study  emphasizing  redistribution  of  the  black  population  found  that 
blacks  continued  to  migrate  from  the  South  but  that  the  volume  was  lower  in  the 
1960s  than  in  previous  decades.   This  study  also  found  that  racial  segregation 
continues  to  exist  in  practically  all  U.S.  cities,  but  found  little  correlation 
between  the  movement  of  whites  from  inner  cities  and  school  integration. 

A  study  of  non-metropolitan  population  changes  in  Pennsylvania  has  indicated 
that  non-metropolitan  counties  are  attracting  more  migrants  than  they  are  losing 
to  the  metropolitan  areas,  but  that  these  migrants  are  settling  in  the  open 
countryside  rather  than  small  non-metropolitan  towns  and  cities.   Preferences 
of  past  and  potential  migrants  are  for  non-metropolitan  residence  within  comfor- 
table reach  of  the  economic  and  social  resources  of  larger  cities.   Similarly, 
another  study,  using  national  data  on  County  Business  Patterns  and  migration 
derived  from  social  security  data,  found  that  in  the  period  1965-1970  migrants 
appear  to  have  preferred  destination  cities  that  have  moderate  climate,  are 
relatively  small  in  size  but  close  to  large  cities.   Economic  conditions  affect 
migration  behavior  at  both  origin  and  destination,  and  creation  of  new  jobs  in 
an  area  has  roughly  equal  effects  of  reducing  out-migration  and  attracting 
in-migrants.  • 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Analysis  of  the  Decline  of  Fertility  in  Europe  by 

Province 
Contract  Number:   NOl-HD-02077 

Contractor      :   Office  of  Population  Research,  Princeton  University 
Money  Allocated:   $68,670  (FY  1970);  $87,160  (FY  1971);  $21,977  (FY  1972); 

$113,384  (FY  1973);  $49,603  (FY  1974);  $30,062  (FY  1975); 

$25,184  (FY  1976) 

Objectives :   The  purpose  is  to  analyze  the  decline  in  fertility  in  the  more 
than  700  provinces  in  Europe  from  the  time  in  the  19th  Century  that  fertility 
was  essentially  constant  until  the  present,  or  until  it  reached  a  minimum  and 
began  to  rise.   Its  aim  is  to  determine  the  circumstances,  in  terms  of  the 
education,  religion,  occupational  structure,  residence  patterns,  etc„,  of 
the  population,  under  which  fertility  declined.   This  study  will  make  a 
definitive  contribution  to  the  social  history  of  Europe  and  will  substantially 
improve  our  understanding  of  the  factors  relating  to  the  decline  in  fertility. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Fertility 
has  been  designated  as  an  area  of  the  highest  priority  by  the  Center  for 
Population  Research.   This  study  will  furnish  information  in  far  greater 
detail  than  has  previously  been  available  on  the  social  and  the  economic 
factors  associated  with  the  decline  in  fertility  in  many  countries  of  Europe. 

Major  Findings:   During  the  last  year  three  manuscripts  have  been  completed 
dealing  with  fertility  in  Italy,  Belgium  and  Austria.   Both  the  Italian  and 
Belgian  monographs  utilize  voting  patterns  to  establish  levels  of  seculari- 
zation and  then  relate  these  levels  to  fertility  change.   In  Italy,  the 
voting  patterns  on  the  legalization  of  divorce  in  May  1974  were  a  better 
indicator  of  fertility  levels  than  any  other  single  socio-economic  variable 
investigated.   In  Belgium,  the  percentage  of  vote  that  was  non-Catholic 
in  the  election  of  1919  was  the  most  accurate  indicator  of  fertility  change 
in  the  different  Belgian  arrondissements.   Among  the  more  interesting  find- 
ings from  the  project  is  the  doubt  cast  on  conventional  theory  which  holds 
that  there  is  a  close  relationship  between  fertility  and  infant  mortality 
trends.   There  is  no  significant  correlation  between  the  decline  of  fer- 
tility and  the  decline  of  infant  mortality  in  Belgium,  supporting  the  finding 
reported  earlier  that  in  about  half  the  administrative  units  of  Germany  the 
decline  in  fertility  preceded  the  decline  in  infant  mortality  and,  in  the 
other  half,  infant  mortality  declined  earlier. 

Proposed  Course:   This  project,  under  way  for  several  years,  is  expected  to 
be  completed  in  fiscal  1977. 
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Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

New  Estimation  Techniques  for  Demographic  Analysis 

NOl-HD-02187 

University  of  North  Carolina 

$75,579  (1970);  $172,876  (1971);  $136,628  (1974) 


Objectives :   The  purpose  is  to  develop  sensitive  indicators  of  change  in  ferti- 
lity patterns,  i.e.,  appropriate  measures  for  the  analysis  of  the  lengths  of 
"closed"  intervals  (between  births)  and  "open"  intervals  (since  the  most  recent 
birth) .   Such  data  are  assuming  increasing  prominence  as  predictors  of  natality 
change  and  indicators  of  the  effects  of  family  planning  programs. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  develop- 
ment of  more  sensitive  indicators  of  current  changes  in  fertility  has  important 
implications  for  both  the  collection  of  vital  statistics  and  the  evaluation  of 
the  effectiveness  of  family  planning  and  other  public  health  programs. 

Major  Findings:   The  POPREP  simulation  model  of  a  population's  reproductive 
history,  based  on  population  parameters  found  in  developing  countries,  can 
analyze  the  effects  of  alternative  patterns  of  contraceptive  practice  and 
abortion  on  fertility  indices.   It  builds  on  the  POPSIM  model  of  demographic 
processes  (births,  deaths,  marriages)  and  on  the  REPSIM  model  of  biological 
determinants  of  reproduction  (ages  at  raenarche  and  menopause,  conceptions,  fetal 
losses,  postpartum  anovulation,  etc.).   POPREP  and  the  associated  computer 
program  INTRVL  (used  to  tabulate  birth  spacing  intervals  in  POPREP  populations) 
are  included  in  a  user's  manual  patterned  after  the  POPSIM  manual  and  oriented 
in  separate  sections  to:   (1)  demographers  through  a  discussion  of  the  program 
and  available  options,  input  data  requirements,  description  of  output,  and 
possible  areas  of  application;  and  (2)  computer  programmers  by  including  opera- 
tional characteristics,  instructions  for  preparing  data  decks,  appendices  giving 
technical  details,  and  examples  of  computer  runs.   Statistical  methodology  de- 
veloped for  the  study  of  birth  interval  distributions  includes  the  application 
of  increment-decrement  life  table  methods  to  the  analysis  of  family  building 
techniques — the  timing  of  successive  births  being  contingent  upon  earlier  births. 
This  method  has  been  applied  to  studying  the  differential  fertility  patterns 
of  Catholics  and  non-Catholics  in  the  U.S.,  based  on  1965  National  Fertility 
Study  data. 

Proposed  Course:   This  contract  was  completed  in  FY  76. 
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Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Urbanization,  Migration  and  Fertility  in  Thailand 

NOl-HD-02190 

Brown  University 

$28,647  (1970);  $92,475  (1971);  79,659  (1974) 


Objectives:   The  purpose  is  to  determine  the  relationship  between  urbaniza- 
tion, migration,  and  fertility,  using:   (1)1960  and  1970  census  data  on 
urbanization  and  on  the  relationship  between  fertility  and  socio-economic 
variables;  (2)  rural  and  urban  data  from  the  National  Longitudinal  Survey  of 
Social,  Economic,  and  Demographic  Change  in  Thailand,  1968-1970  and  1972- 
1973;  and  (3)  rural-urban  labor  force,  occupational,  and  industrial  differ- 
entials and  data  on  literacy,  education,  and  religion. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   These  data 
on  socio-economic  differentials  in  fertility  for  a  culture  quite  different 
from  that  of  the  U.S.  add  perspective  to  the  understanding  of  fertility 
determinants. 

Major  Findings;   Analysis  points  to  the  substantial  role  played  by  migration 
in  the  urban  growth  of  a  developing  country — 70  percent  of  all  male  household 
heads  and  60  percent  of  all  ever-married  women  surveyed  in  Thai  cities  were 
born  elsewhere.   Rural-urban  migration  is  heavy  for  both  males  and  females, 
but  substantial  urban-urban  population  shifts — the  percent  of  male  migrants 
is  higher  in  smaller  urban  places  than  in  Bangkok,  for  example — suggests  that 
smaller  places  are  increasing  their  attractiveness  as  alternative  growth 
centers.   Urban-rural  fertility  differentials  are  also  evident — an  average  of 
3.8  children  ever  born  in  Bangkok  compared  to  4.8  for  rural  areas.   Among 
migrants  the  fertility  of  migrants  from  other  urban  areas  is  less  than  that 
for  migrants  from  rural  areas.   There  is  little  difference  in  fertility 
between  long-term  migrants  and  non-migrants  in  urban  areas.   Moveover,  the 
fertility  of  migrants  with  extensive  residence  in  urban  places  closely 
resembles  the  fertility  of  non-migrants. 

Education  is  inversely  related  to  fertility  regardless  of  residence.   For  older 
women  the  sharper  differential  is  between  those  with  no  schooling  and  those 
with  primary  schooling;  for  younger  women  achievement  of  more  than  a  primary 
education  has  the  greatest  effect  on  fertility.   Controlling  for  both  age  and 
urban-rural  residence,  Confucian  women  have  slightly  more  children  than  do 
Buddhists;  Moslem  women  have  the  fewest.   More  frequent  divorce  and  remarriage 
may  reduce  rates  for  Moslem  women  who  limit  the  number  of  their  children  more 
than  do  other  women. 

Proposed  Course:   This  contract  has  been  extended  to  FY  1976  and  may  be 
extended  further  to  FY  1978. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :  Social-Psychological  Correlates  of  Urban  Fertility 
Contract  Number  :  NOl-HD-12028 

Contractor      :  Bowling  Green  State  University 

Money  Allocated  :  $77,424  (1971);  $34,367  (1972);  $29,027  (1973); 

$21,658  (1974) 

Objectives :   This  research,  involving  a  re-interview  of  754  mothers  inter- 
viewed in  Toledo  in  1963  and  a  sample  of  3,000  married  women  in  the  Toledo 
SMSA,  has  several  interdependent  objectives  designed  to  test  for  possible 
associations,  psychological  and  demographic  variables:  (1)  to  determine  by 
means  of  longitudinal  study  the  degree  to  which  present  family  size  can  be 
predicted  from  alienation  scores  obtained  from  the  sample  of  mothers  in  1963; 
(2)  to  determine  the  extent  to  which  the  obtained  differentials  in  fertility 
by  alienation  variables  in  previous  research  would  be  accentuated  and  refined 
in  a  community-wide  sample  that  would  include  mothers  who  are  continuing 
their  childbearing  as  well  as  mothers  who  have  successfully  tenninated  their 
fertility;  (3)  to  identify  some  of  the  social  and  demographic  factors  asso- 
ciated with  differential  kinds  and  degrees  of  alienation  among  mothers  at 
given  age,  parity,  and  marital  duration  levels;  (4)  to  determine  the  extent 
to  which  selected  husband-wife  interaction  patterns  are  associated  with 
differential  alienation-fertility  relationships;  and  (5)  to  derive  a  con- 
ceptual model  of  differential  family  planning  and  fertility  behavior  by 
combining  stratification,  religion,  mobility,  alienation,  family,  and 
information  vaiiables. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   A  study  of 
the  social  psychological  factors  affecting  fertility  will  make  an  important 
contribution  to  our  understanding  of  fertility  behavior,  the  sine  qua  non  of 
the  Institute's  program  in  population  research. 

Major  Findings:   A  positive  association  was  found  between  high  alienation 
scores  and  early  marriage  and  high  incidence  of  premarital  and  early  pregnan- 
cies.  High  alienation  scores  in  1963  were  associated  with  higher  levels  of 
fertility  over  the  next  eight  years  and  with  higher  proportions  of  women  who 
wanted  no  additional  children  but  who  had  additional  children  nonetheless. 
Alienation  scores  remained  relatively  constant  over  the  eight-year  interval. 
A  positive  relationship  has  been  found  between  lower  socio-economic  class 
status  and  higher  alienation  scores. 

Proposed  Course:   This  study  was  funded  in  1971,  and  extended  with  additional 
funds  in  1972  because  of  delays  in  obtaining  clearance.   The  project  was 
completed  in  FY  75.   A  final  report  has  been  received. 
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Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976  C 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Support  of  Publication  of  Population  Index 

NOl-HD-12138 

Princeton  University 

$98,288  (1971);  $72',984  (1973);  $90,879  (1974); 

$99,333  (1975);  $94,235  (1976)  C 


Objectives :   The  purposes  of  this  support  are  to  permit  the  continuation  of  the 
publication  of  Population  Index   as  a  quarterly  journal  containing  biblio- 
graphic information  and  special  articles  in  the  population  field,  and  to  com- 
puterize the  preparation  of  final  copy  for  photo-offset  reproduction  of  the 

Index. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  need  for 
knowledge  about  changes  in  population  size  and  composition  and  the  way  in  which 
these  are  related  to  socio-economic  factors  is  well  recognized  by  policy  makers 
in  the  field  of  public  helath.   For  these  and  other  users  of  demographic  re- 
sources, an  accurate  and  comprehensive  guide  is  essential.   NICHD  funding 
permits  the  maintenance  of  a  bibliographic  tool  of  tested  utility  and  the  broad- 
ening of  its  usefulness  for  searching  and  finding.   The  Index  over  the  past  40 
years  has  also  carried  a  broad  range  of  articles  on  current  developments  in 
demography. 

Major  Findings:   In  an  effort  to  conform  to  government  policy.  Population  Index 
has  achieved  self-support  with  respect  to  publication  costs.   Continued  support 
is  being  sought  only  for  the  salaries  of  those  engaged  in  bibliographic  work 
in  the  field  of  demography.   With  the  financial  support  thus  far  provided  and 
the  acceptance  of  NICHD  guidelines,  the  Index   staff  has  (1)  increased  office 
efficiency,.  (2)  improved  the  quality  of  the  publication,  and  (3)  made  the  Index 
available  reasonably  close  to  its  issue  date.   Recent  computerization  of  statis- 
tical tables  alongside  the  author  and  geographic  indexes  has  permitted  offset 
reproduction  to  save  typing  costs.   Increasing  circulation  (about  4,800)  and 
the  increased  cost  to  Population  Association  subscribers  has  also  helped  to 
offset  rising  costs  of  producing  and  distributing  the  Index.   Thus  progress 
has  been  made  despite  a  shift  in  editors.   The  current  editor  is  giving  priority 
to:   (1)  increasing  the  number  of  subscribers,  (2)  examining  the  feasibility  of 
computerizing  the  bibliography — which  also  encompasses  the  form  in  which  the 
Index  would  be  published  and  the  relationships  it  might  establish  with  other 
computerized  information  services,  and  (3)  making  the  Index  respond  to  recent 
developments  in  information  retrieval  and  be  of  greater  use  to  both  researchers 
and  others  involved  in  the  population  field. 

Proposed  Course:   This  contract,  initially  funded  in  1971,  will  be  considered 
for  a  one-year  renewal  beginning  in  September  1976. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   An  Investigation  of  the  Factors  Involved  in  the  Moral  - 

Judgment  of  Marital  Status  and  Family  Size 
NOl-HD-12140 

Human  Resources  Research  Organization,  Fort  Knox,  Kentucky 
$32,000  (1971);  $5,988  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   Some  500  middle  class  persons  (100  of  16-17  year  olds,  100  persons 
18-20  years  of  age,  and  300  adults  divided  among  younger  and  older  groups) 
drawn  from  ten  organizations  (PTA's,  unions,  alumni  associations,  Catholic 
groups,  etc.)  were  asked  to  respond  to  situation  descriptions  presenting 
marital  status  (single,  married)  and  family  sizes  (0,  2,  6,  children)  under 
varied  conditions  of  choice  or  choicelessness :   personal  desire,  ability  (power) 
and  environmental  circumstances.   Respondents  described  their  family  status  and 
how  they  achieved  it.   Various  characteristics  of  the  judges  were  studied  for 
their  impact  on  judgments.   Perceived  attractiveness  of  the  subjects  judged 
were  examined  (by  bi-polar  scale)  to  determine  effects  of  moral  judgment  on 
this  dimension.   The  study  assumes  that  moral  judgments  are  key  factors  in 
social  pressures  to  conform,  that  single  people. and  childless  couples  are  widely 
viewed  as  blameworthy,  and  that  this  is  deleterious  to  population  control 
efforts.   Analyses  of  variance  were  performed  to  determine  the  effects  of  each 
of  the  three  factors  (from  Heider)  on  moral  judgment. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   An  under- 
standing of  population  dynamics  relative  to  future  changes  in  the  U.S.  popula- 
tion requires  a  knowledge  of  attitudes  toward  family  formation.   This  involves 
not  only  the  couple  but  also  the  social  context  in  which  they  live.   Histori- 
cally, parents,  relatives,  and  friends  have  brought  pressures  on  the  couple  to 
marry  and  to  start  childbearing  early  and  to  have  large  families.   Thus  it  is 
highly  relevant  to  the  Institute's  program  to  explore  moral  judgments  as  a 
framework  for  evaluating  the  effectiveness  of  programs  designed  to  alter  atti- 
tudes toward  marriage  or  family  size.   The  findings  should  be  useful  in 
counseling  situations,  family  planning  clinics,  in  wider  educational  programs 
dealing  with  marriage  and  family  size,  and  in  welfare  programs.   They  should 
also  contribute  to  improved  maternal  and  infant  health  to  the  degree  that  they 
would  foster  changed  attitudes  and  action  programs  designed  to  encourage  the 
spacing  of  children  at  longer  intervals. 

Major  Findings:   Families  with  two  children  were  considered  most  praiseworthy. 
Moral  judgments  of  family  size  were  affected  by  income  in  that  low  income 
families  were  found  blameworthy  as  family  size  increased  beyond  two  children 
more  than  higher  income  families  were.   Moral  judgments  of  family  size  were  not 
affected  by  wife's  work  status  or  confidence  that  science  would  solve  problems 
created  by  population  growth. 

Proposed  Course:   This  project  was  completed  in  fiscal  1976.   It  has  been 
extended  several  times  because  of  delays  in  obtaining  0MB  clearance.   A  final 
report  has  been  received. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

A  Study  of  Physicians'  Attitudes  Toward  Abortion 

NOl-HD-12142 

Temple  University 

$208,053  (1971);  $44,000  (1973);  $53,657  (1975) 


• 


Ob  jectives:   The  major  purpose  of  this  study  is  to  assess  physicians' 
current  perceptions,  understandings,  and  attitudes  toward  birth  control 
methods  which  may  be  considered  as  possible  abortifacients.   The  doctors' 
attitudes  concerning  criminal  as  well  as  legal  (therapeutic)  abortions 
and  relevant  general  attitudes  toward  fertility  intervention  and  birth 
control  will  also  be  examined.   Some  1,100  interviews  have  been  given  to 
a  national  probability  sample  of  M.D.'s  and  osteopaths  wliose  practice 
makes  the  subject  of  fertility  control  a  reasonable  occurrence.   The 
interview  schedule  was  developed  by  video  and  audio  taping  a  series  of 
"In-group"  discussions  with  physicians  from  four  regions  of  the  United 
States:  the  Northeast,  South,  Midwest,  and  West.   The  tapes  were  analyzed 
and  questions  concerning  how  best  to  approach  the  subject  of  birth  control 
and  abortion  will  be  determined.   The  questionnaire  included  the  follow- 
ing areas:  definition  of  pregnancy  and  of  abortion;  perception  of  peers 
and  of  the  public  mood  toward  abortion;  individual  perceptions  of  patients 
and  their  circumstances  toward  abortion;  etiology  in  the  correlates  of 
attitudes  toward  abortion  and  specific  objections  to  abortion;  and  the 
actual  behavior  of  the  physician  regarding  prescriptions  of  birth  control 
methods  and  when  appropriate,  the  performance  of  abortion. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Since 
there  is  a  trend  toward  the  liberalization  of  abortion  statutes  and  the 
physician  is  becoming  increasingly  involved,  it  is  crucial  to  determine 
how  the  medical  profession  views  abortion.   This  study  accordingly  has  a 
great  deal  of  relevance  to  the  Institute's  program. 

Proposed  Course:   This  project,  initiated  in  1971,  will  be  completed  in 
FY  76. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Economic  Cost  and  Value  of  Children  in  Three  Societies 
NOl-HD-12209 
Columbia  University 
$215,320  (1971) 


Objectives ;   This  research  is  directly  aimed  at  the  assessment  of  the  impor- 
tance of  the  economic  costs  and  benefits  of  children  as  possible  factors  in 
fertility  decisions.   The  secondary  aim  is  the  development  of  more  refined 
research  methodology  for  such  studies. 

Peasant  communities  in  Indonesia,  Nepal  and  Peru  have  been  studied  using 
anthropological  techniques  of  intensive  observation  together  with  extensive 
questionnaire  surveys.   Field  investigation  and  data  analysis  have  been 
carried  out  by  research  assistants  familiar  with  the  particular  communities 
in  which  they  have  done  the  research.   Intensive  observation  of  domestic 
and  productive  activities  have  been  used  to  assess  the  costs  and  benefits 
associated  with  different  family  sizes  in  each  community,  and  census  and 
fertility  surveys  have  been  carried  out  to  determine  fertility  attitudes 
and  behaviors. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  study 
deals  with  a  crucial  area  of  population  research  that  has  definite  relevance 
to  the  Institute's  program.   Very  little  information  has  been  available  on 
the  economic  cost  or  benefit  of  children  and  how  these  are  perceived,  in 
either  industrial  or  non-industrial  societies. 

Major  Findings:   Anthropological  field  investigations  in  Java,  Nepal,  and 
Peru  suggest  that:   (1)  even  in  the  peasant  villages  of  high  population 
density,  households  with  a  relatively  large  number  of  surviving  children 
appear  to  ensure  themselves  with  a  lengthy  period  of  economic  "success" 
during  the  latter  phase  of  household  expansion  and  the  early  phase  of  dis- 
persal; (2)  the  addition  of  extra  members  to  the  household's  labor  force 
does  not  appear  to  diminish  the  opportunity  for  individual  members  to  engage 
in  productive  activity;  and  (3)  the  pattern  of  actual  reproductive  behavior 
in  the  Javanese  and  Nepalese  villages  (with  births  spaced  at  an  average 
interval  of  more  than  three  years)  may  be  regarded  as  a  mechanism  which 
enables  the  parents  to  achieve  a  relatively  large  number  of  surviving 
children  while  avoiding  the  extreme  pressures  on  the  household  economy  that 
would  result  from  uncontrolled  fertility.    '■  ■■  '  '  i 

Proposed  Course:   This  study,  initiated  in  1971,  was  completed  in  FY  1976. 
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July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   The  Distribution  and  Differentiation  of  Population 

Within  Metropolitan  Areas 
NOl-HD-12210 
University  of  Michigan 
$110,936  (1971) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :  This  study  analyzes  1970  U.S.  Census  tape  data  for  25  SMSAs  and 
compares  these  with  census  materials  for  four  Canadian  metropolitan  areas  to 
determine:  (1)  the  degree  of  residential  segregation  of  different  socio- 
economic groups  and  of  families  in  different  stages  of  the  life  cycle;  (2) 
the  pattern  of  segregated  housing  of  different  types  and  ages;  (3)  the  rela- 
tion of  housing  type  to  socio-economic  characteristics  of  occupants;  and  (4) 
variations  in  population  distribution  in  different  metropolitan  areas. 

Significance  to  Biomedical  Research  and  Progr&m  of  the  Institute:   The  dis- 
tribution and  differentiation  of  population  in  cities  is  of  major  importance, 
biat  there  have  been  few  empirically  based  studies  on  this  topic.   This  study 
will  provide  a  framework  for  considering  the  similarities  and  dissimilarities 
of  a  sufficient  number  of  metropolitan  areas  in  the  U.S.  and  Canada  to  give 
meaningful  results  as  to  population  dynamics  and  will  develop  generalized 
analytical  tools  for  the  study  of  other  cities.   This  research  goes  beyond  a 
study  of  segregation  patterns  to  look  at  associated  factors.   It  is  thus 
highly  relevant  to  NICHD  goals  and  should  be  useful  to  urban  planners  as  well. 

Major  Findings:   Census  data  was  analyzed  to  describe  migration  trends  up  to 
1970,  especially  those  patterns  involving  blacks  between  1960  and  1970.   This 
showed  that  blacks  continued  to  migrate  away  from  the  South  to  the  three 
other  regions  although  the  volume  and  rate  of  out-migration  were  lower  in  the 
1960s  than  in  either  previous  decade.   There  is  no  evidence  of  a  substantial 
in-migration  of  Northern-born  blacks  to  the  South  nor  do  the  figures  reveal 
a  substantial  return  migration  of  blacks  from  the  North  or  West  to  the  South. 

This  study  of  the  distribution  of  population  within  metropolitan  areas  has 
found  that  residential  segregation  exists  in  practically  all  U.S.  cities. 
Where  there  has  been  no  direct  government  pressure  there  is  also  school 
segregation.   In  cities  where  there  has  been  government  pressure  there  is  no 
correlation  between  residential  and  school  segregation. 

Between  1967  and  1972,  levels  of  racial  segregation  in  schools  generally 
declined.   The  decreases,  however,  were  greater  within  the  South  tnan  in  the 
North  and,  by  1972,  schools  were  less  segregated  in  the  South  than  in  other 
regions.   School  integration  does  not  appear  to  be  a  major  cause  of  white 
movement  to  the  suburbs.   To  be  sure,  white  enrollments  have  fallen  rapidly 
in  many  large  cities  but  they  have  declined  sharply  in  cities  whose  schools 
remained  segregated  as  well  as  cities  whose  schools  were  integrated. 

Proposed  Course:   This  project,  begun  in  FY  1971,  will  be  completed  in  FY 
1976. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   The  Effects  of  Purposive-Rationality,  Traditionalism,  and 

Economic  Aspirations  on  the  Process  of  Family  Formation 
(extended  to  include)  The  Work  and  Childcare  Patterns  of 
Women  After  the  Birth  of  Their  First  Child 
NOl-HD-12213 
University  of  Kansas 
$44,000  (1971);  $32,369  (1973);  $13,323  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :  The  original  purpose  was  to  find  how  sequential  decision-making  as 
to  the  number  and  spacing  of  births  was  affected  by  three  independent  variables: 
purposive  rationality  or  goal  orientation,  traditionalism,  and  economic  aspir- 
ations.  The  study  was  subsequently  expanded  to  obtain  data  on  socio-economic 
background,  attitudinal  and  aspirational  variables  to  determine  the  rationale 
for,  and  effect  of,  women  working  outside  the -home  and  the  characteristics  of 
their  work  patterns  since  the  birth  of  their  first  child.   Special  attention 
was  given  to  how  the  kind  and  availability  of  childcare  facilities  or  arrange- 
ments affect  the  mother's  work  activity.   Two  questionnaires  were  administered 
in  three  Kansas  counties  in  a  longitudinal  study  pertaining  to  the  process  of 
family  formation  among  1,000  young  couples  who  had  their  first  child  in  1971. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This  study  of 
how  persons  make  decisions  concerning  family  formation  and  what  factors  en- 
courage or  discourage  labor  force  participation  of  a  woman  when  her  first  child 
is  about  two  years  old  is  of  particular  cogency  at  this  time  when  significantly 
large  numbers  of  women  born  in  the  postwar  period  are  entering  the  prime  labor 
force,  marriage,  and  family-formation  age  group,  many  of  whom  are  reported  in 
the  labor  force. 

Major  Findings:   Economic  aspirations  and  traditionalism  are  related  to  ferti- 
lity intentions  and  desires  as  expected.   However,  women  who  believe  that  one 
can  influence  one's  future  want   and  expect  more  children  but  plan  to  space 
them.   This  finding  is  consistent  with  other  midwestern  studies  in  which  people 
said  they  wanted  three  or  more  children  but  were  still  concerned  with  environ- 
mental questions.   The  study  of  Working  Mothers  reenforces  the  thesis  that 
there  are  two  very  distinguishable  types  of  working  mothers.   Some  wives  work 
after  bearing  their  first  child  because  of  economic  need  and  because  they  had 
the  child  very  early  in  their  marriage  and  are  not  ready  to  continue,  forming 
their  family.   Other  wives,  who  generally  waited  longer  after  marriage  to  have 
the  first  child,  tend  not  to  work  but  to  continue  having  children  relatively 
closely  spaced. 

Proposed  Course:   This  project,  initiated  in  1972,  was  completed  in  FY  76. 
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July  1,  1975  through  June  30,  1976  ||P 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Role  and  Fertility  Patterns  of  Urban  Mothers 

NOl-HD-22038 

Columbia  University 

$88,828  (1972);  $9,687  (1973);  $59,394  (1974);  $66,903  (1975) 


Objectives :  This  project  is  exploring  the  relationship  between  female  roles   ^^ 
and  fertility.   The  major  hypothesis  of  the  study  is  that  timing  of  the  first 
birth  greatly  influences  the  number  and  timing  of  subsequent  births,  the  man- 
ner in  which  a  woman  views  herself  in  relationship  to  familial  roles  (i.e., 
mother  and  wife),  and  how  she  perceives  herself  in  non-familial  roles,  (e.g., 
student  and  worker) .   The  principal  investigator  is  conducting  an  exploratory 
study  of  women  in  the  New  York  area  between  the  ages  of  15  and  29  who  have 
recently  born  their  first  child.   Specific  areas  to  be  explored  are  the 
socialization  process  the  subjects  underwent  in  terms  of  their  family  of 
origin,  friends,  social  economic  status,  religion,  race  and  their  perception 
of  their  mother  and  father.  Women  were  interviewed  after  their  first  birth 
and  then  followed-up  with  a  second  interview  one  year  later. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  pro- 
ject has  increased  our  knowledge  of  the  factors  which  determine  fertility  at 
the  individual's  level.   Such  information  is  valuable  for  the  medical  and 
allied  professions  in  advising  persons  how  to  better  plan  their  families. 

Major  Findings:   The  median  age  of  first  birth  for  this  sample  was  21.9  years  ""^"^ 
and  27  percent  of  these  births  were  illegitimate.   Approximately  half  of 
the  women  (aged  15-29)  had  used  contraception  from  the  time  sexual  activity 
was  initiated,  and  12  percent  had  never  used  it.   This  study  showed  that  a 
young  woman's  failure  to  use  contraception  while  saying  that  she  was  not  try- 
ing to  become  pregnant  was  often  the  result  of  weak  motivation  or  poor  contra- 
ceptive information.   At  the  time  of  the  first  interview  almost  half  (46%)  of 
the  women  said  their  ideal  family  size  was  two  children.   At  the  time  of  the 
second  interview  29  percent  had  revised  their  family  desired  downward  and 
only  17  percent  had  revised  them  upward.   Still,  about  half  desired  a  two- 
child  family. 

The  frequency  of  dating  at  age  16  relative  to  others  and  role  aspirations  are 
associated  with  the  age  at  which  women  have  their  first  child.   It  also  appears 
that  the  role  behavior  of  the  respondent's  mother  (or  mother  substitute),  par- 
ticularly her  age  at  first  birth,  has  an  important  influence  on  the  respondent's 
age  at  first  birth.   The  strongest  predictor  of  employment  soon  after  the  birtjjj^ 
of  the  first  child  is  employment  experience  prior  to  the  first  birth.   While 
the  kind  of  jobs  women  held  at  that  time  is  of  particular  importance,  work 
after  the  first  birth  does  not  seem  to  affect  the  timing  of  the  second  child. 
Comparing  teenage  mothers  with  older  mothers,  the  study  indicates  that  there 
are  negative  social  consequences  of  teenage  childbearing. 

Proposed  Course:   This  project  will  terminate  in  FY  1976. 
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July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

A  Study  of  Optimum  Population  Levels 

NOl-HD-22052 

University  of  Virginia 

$58,275  (1972);  $95,000  (1973);  $164,017  (1975) 


Objectives:   This  study  is  exploring  different  approaches  to,  and  a  method- 
ology allowing  the  calculation  of,  an  "optimum  level  of  population"  in  terms 
of  increases  or  decreases  in  an  index  of  quality  of  life  (IQL).   The  major 
effort  is  toward  a  modification  of  the  Gross  National  Product  (GNP)  to  adjust 
for  the  amount  of  the  national  income  accounts  which  are  directed  to  the  dis- 
economies produced  by  population  growth.   The  study  will  attempt  to  project 
changes  in  the  so-called  IQL  as  population  increases  and  as  population  dis- 
tribution changes  under  the  assumption  of  various  technologies  relating  to 
mineral  consumption,  water  use,  energy,  and  other  natural  resources. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  is  one 
of  the  very  few  studies  in  the  Behavioral  Sciences  program  of  the  Center  which 
addresses  itself  to  the  problem  of  measuring  the  consequences  of  population 
growth  and  change.   Much  of  the  current  concern  over  the  effects  of  increasing 
population  size  has  been  based  on  data  and  on  assumptions  which  have  not 
always  met  with  general  acceptance.   This  study  is  attempting  to  develop  a 
methodology  which  will  make  the  consequences  of  population  growth  and  change 
much  more  specific  and  identifiable,  at  least  in  economic  terms,  and  therefore 
should  be  of  great  benefit  to  policy  makers  in  the  determination  of  what  popu- 
lation goals  should  be  pursued. 

Major  Findings:   A  major  accomplishment  to  date  has  been  the  development  of  a 
computer  simulation  model  of  population,  resources  and  the  environment  in  the 
U.S.,  and  the  development  of  methods  to  determine  pollution  and  resource  de- 
pletion costs  within  a  185-sector  inter-industry  model  of  production.   These 
costs  can  then  be  fed  back  to  examine  their  effect  upon  industry  activity  and 
the  composition  of  consumption.   The  model  is  capable  of  generating  a  corrected 
per  capita  GNP  called  the  "Q-Index",  but  further  work  needs  to  be  done  to 
develop  appropriate  data,  rather  than  judgmental  values,  for  its  calculation. 

Proposed  Course:   This  study  was  first  funded  in  fiscal  1972  and  has  been 
renewed  in  1973  and  in  1975,  and  is  expected  to  be  completed  in  FY  1977, 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Psychological  Studies  of  Social  Norms  Influencing  Family  Size 

Contract  Number:  NOl-HD-22703 

Contractor      :  University  of  Kansas 

Money  Allocated:  $83,802  (1972);  $23,895  (1973);  $59,762  (1974);  $94,572  (1975) 

Objectives:   This  study  will  investigate  the  dynamics  of  social  norms  concern- 
ing large  and  small  families--reactions  to  explicit  and  implicit  social 
pressures  in  relation  to  normatively  defined  family  size  ideals.   The  follow- 
ing laboratory  experiment  is  proposed:  positive  and  negative  evaluations  of 
women  as  a  Eunction  of  the  number  of  children  (0-5)  they  have  in  relation  to 
their  age  (25,  35  and  45)  and  career  types  (none,  child-related  career, 
non-child-related  career,  and  non-child-related  career  with  high  career 
commitment).   In  the  laboratory  situation  a  sample  of  white,  middle  class, 
married  women  will  evaluate  women  based  on  these  variables  in  a  design  in 
which  they  will  not  be  aware  that  these  are  the  crucial  variables  in  the 
experiment. 

Major  Findings:   Preliminary  findings  show  that  social  norms  and  pressures 
are  very  strong  for  a  two-child  family  (no  more,  no  less  children),  even  when 
income,  education  and  career  status  are  taken  into  account. 

Significance  to  Biomedical  Research  Program  of  the  Institute:   The  study  of 
the  dynamics  of  social  norms  concerning  large  and  small  families  is  highly 
relevant  to  an  understanding  of  the  determinants  of  fertility. 

Proposed  Course:   This  study  will  be  completed  in  fiscal  year  1976. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Population  Redistribution  and  Repopulation  in  Non-Metropo- 
litan Pennsylvania:   Social  and  Economic  Correlates  and 
Policy  Implications 
NOl-HD-22743 

The  Pennsylvania  State  University 
$294,056  (1972;  $2,913  (197A);  $49,402  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:  This  is  a  complex  undertaking  which  is  investigating  historically 
and  contemporaneously,  the  non-metropolitan  population  changes  in  the  State  of 
Pennsylvania.  The  investigators  have  created  a  data  bank  of  relevant  histori- 
cal-statistical information  and  created  a  typology  for  the  non-metropolitan 
areas  in  order  to  analyze  the  most  important  processes  shaping  change  in  those 
areas. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  issue  of 
population  dynamics  in  nonmetropolitan  areas  affecting  population  distribution 
has  been  a  very  neglected  area  for  research.   Several  proposals  are  currently 
pending  in  Congress  and  elsewhere  for  increasing  the  attractiveness  of  nonmetro- 
politan areas.   Whether  or  not  these  are  well  advised  depends  upon  the  under- 
standing of  the  forces  and  processes  affecting  such  areas  and  upon  projected 
distributions  of  population  and  economic  opportunities. 

Major  Fintlings:   The  metropolitan  population  of  Pennsylvania  has  continued  to 
push  outward  from  the  central  city  and  the  open  countryside  is  attracting  more 
settlers  than  the  small  non-metropolitan  towns  and  cities  and  the  nonmetropoli- 
tan counties  are  now  receiving  more  people  than  are  being  sent  to  the  metropoli- 
tan areas. 

Evidence  suggests  that  attitudinal  factors  rather  than  technological  factors  may 
be  responsible  for  the  emerging  patterns  of  population  distribution.   Newly 
available  limited-access  highways  seem  to  play  only  a  quite  limited,  temporary 
role  in  facilitating  settlement  in  some  nonmetropolitan  localities  within  daily 
commuting  range  of  large  cities.   Past  and  potential  migrants  indicate  a  distinct 
preference  for  nonmetropolitan,  not  simply  suburban,  residence,  but  for  sites 
within  comfortable  reach  of  the  social  and  economic  resources  of  larger  cities. 
A  one-year  follow-up  survey  of  migration  behavior  shows  that  only  about  one 
household  in  ten  that  moved  actually  attained  their  preference  for  a  smaller 
size  of  place  or  location  with  respect  to  distance  from  a  large  city.   One  of 
the  consequences  of  the  move  toward  nonmetropolitan  areas  was  an  enhanced  satis- 
faction with  their  new  home,  neighborhood  and  cultural  and  recreational  facili- 
ties, but  not  the  quality  of  local  services  as  compared  to  their  former  residence 
in  a  metropolitan  city.   The  conclusion  is  that  residential  preferences  are  one 
important  aspect  of  the  population  dispersal  trend  in  Pennsylvania  and  possibly 
elsewhere  in  the  United  States. 

Proposed  Course:   This  multi-faceted  research  program  was  completed  in  FY  76. 
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Contract  and  Collaborative  Research 

Contract  Title   :   Fertility  of  Spanish-American  Populations  in  the  United 

States  and  their  Socio-Economic  Correlates 
NOl-HD-22795 

Research  Institute  for  the  Study  of  Man,  New  York 
$254,315  (1972);  $76,810  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   Using  data  from  standard  and  special  1970  and  earlier  decennial 
census  tabulations,  this  study  examines  the  fertility  (and  its  socio-economic 
correlates)  of  the  major  Spanish-American  groups  in  the  U.S.:   Mexican,  Puerto 
Rican,  Cuban,  Central  and  South  American  and  the  descendants  of  the  original 
Spanish  group.   Information  on  country  of  birth  of  the  foreign  born  and  the 
foreign-born  parents  of  the  native  born,  on  mother  tongue,  and  Spanish  surname 
are  used  with  data  on  children  ever  born  and  such  standard  demographic  items 
as  age,  sex,  marital  status,  educational  attainment,  labor  forqe  and  employment 
status,  family  income,  etc. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   From  a  policy 
point  of  view  for  family  planning  and  other  programs,  it  is  desirable  to  have 
baseline  data  as  to  the  level  and  trends  of  fertility  among  the  various  Spanish- 
American  population  groups — Puerto  Ricans  concentrated  in  the  New  York  City 
area,  Mexican-Americans  in  the  Southwest,  £ nd  the  Cubans  primarily  on  the     ^ 
Eastern  seaboard.   This  study  is  the  first  to  look  at  these  groups  as  a  totality  '^ 
and  at  the  similarities  and  dissimilarities  among  them. 

Major  Findings:   Mexican  and  Hispano  women  had  the  highest  fertility;  Puerto 
Rican  women,  intermediate  fertility;  and  the  Cuban  and  Central  and  South  American 
women,  the  lowest  fertility.   The  amount  of  formal  schooling  is  of  the  utmost 
importance  in  increasing  socio-economic  status  and  decreasing  fertility.   Indeed 
male  and  female  college  graduates  of  Spanish-American  descent  closely  resemble 
the  general  population  of  college  graduates.   A  paper  on  "...the  Fertility  and 
Occupational  Composition  of  the  Mexican-American  and  Puerto  Rican  Original 
Populations  Living  on  Mainland  U.S."  found  that:   (1)  fertility  decreased  with 
increasing  education  and  for  high  school  graduates  by  1970  the  fertility  of 
Mexican  origin  women  was  only  moderately  above  that  of  all  white  U.S.  women 
while  the  fertility  of  mainland-born  women  of  Puerto  Rican  origin  was  actually 
equal  to  or  below  that  for  all  white  U.S.  women;  (2)  among  Puerto  Ricans  ferti- 
lity was  higher  at  each  educational  level  for  island-born  than  for  mainland- 
born  women;  (3)  fertility  of  Mexican  origin  women  in  the  U.S.,  while  higher  than  ^ 
that  for  all  white  U.S.  women,  has  decreased  more  than  has  fertility  of  women 
still  living  in  Mexico;  (4)  occupational  composition  of  Mexican-American  men 
showed  marked  improvement,  L930-1970,  but  still  lags  a  generation  behind  that 
of  the  total  U.S.  male  population;  (5)  island-born  Puerto  Ricans  are  roughly  on 
the  same  occupational  level  as  the  Mexican  origin  and  Negro  populations,  but 
the  mainland-born  Puerto  Ricans  are — or  within  perhaps  two  decades  will  be 
indistinguishable  from  the  occupational  profile  of  the  general  U.S.  population. 

Proposed  Course :   This  contract  is  being  extended  to  FY  77. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Reimbursable 

Agreement  Title:  Childspacing  and  Current  Fertility:   1970  Census 

Contract  Number:  R.A.  l-YOl-HD-31012-00 

Contractor     :  U.S.  Bureau  of  the  Census 

Money  Allocated:  $5,000  (1973);  $220,000  (1974);  $150,000  (1975) 

Objectives:   From  the  1970  census  a  special  magnetic  tape  file  was  derived 
dealing  with  women  aged  14-54,  including  information  where  applicable  on  hus- 
bands, children,  and  other  household  or  family  characteristics.   The  project 
provides  data  by  socio-economic  characteristics  for  several  population  groups 
on:   (1)  age  at  marriage,  intervals  between  marriage  and  first  birth,  and 
birth  intervals  for  later  births  by  cohort  to  determine  any  changes  in  child- 
spacing  patterns  from  cohort  to  cohort;  (2)  the  effect  on  fertility  of  separa- 
tion and  of  marital  dissolution  and  remarriage;  (3)  unintended  childbearing 
(pre-  or  immediately  post-marriage  or  after  age  35  following  a, long  interval 
without  bearing  children);  and  (4)  social  and  work  roles  of  women.   Data  on 
current  fertility,  as  measured  by  births  and  birthrates,  1960-69,  replace 
less  precise  1960  census  data  on  children  under  five  years  of  age. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  poten- 
tial fruitfulness  of  this  project  for  the  study  of  fertility  correlates  is 
inestimable.   The  report  provides  basic  data  on  childspacing  of  the  U.S.  popu- 
lation, and  the  data  file  will  permit  detailed  fertility  analyses  heretofore 
impossible  to  make,  facilitating  the  study,  for  example,  of  the  the  conse- 
quences of  alternative  childbearing  and  childspacing  patterns.   A  further 
major  value  of  this  research  lies  in  its  usefulness  in  relating  fertility 
processes  to  such  factors  as  employment,  occupation,  income,  housing  condi- 
tions, etc. 

Major  Findings:   Although  there  have  been  recent  declines  both  in  teenage 
marriages  and  childbearing  among  younger  groups  of  American  women,  the  inci- 
dence of  childbirth  before  and  just  after  the  first  marriage  is  on  the  rise. 
Among  women  first  married  in  1965-69,  some  620,000  had  a  first  child  before 
marriage;  an  additional  1.2  million  had  a  child  within  six  months  after  mar- 
riage; and  4.8  million  conceived  after  first  marriage.   Among  women  first 
married  during  that  period  and  giving  birth  to  a  premaritally  conceived  child, 
the  younger  the  woman  was  the  more  likely  she  was  to  marry  before  the  birth 
of  her  child.   However,  the  fact  that  a  woman  gave  birth  while  single  does 
not  seem  to  have  been  a  serious  obstacle  to  eventual  marriage.   For  example, 
almost  85  percent  of  unwed  mothers  born  in  1930-34  ultimately  married.   Find- 
ings are  reported  in:   Childspacing  and  Current  Fertility,  Bureau  of  the 
Census,  PC(2)-3B  and  in  Grabill,  Wilson,  "Unwed  Mothers  and  Precipitated 
Marriages,"  Series  P-23,  Current  Population  Reports.   A  magnetic  tape  file 
will  be  available  for  researchers  to  use. 

Proposed  Course:   This  research,  initiated  in  1973,  was  completed  in  FY  1976. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Demography  of  the  Black  Population 

NOl-HD-32708 

University  of  Texas 

$87,792  (1973   $5,071  (1975) 


Objectives :  The  purpose  was  to  undertake  sex  and  color  cohort  analyses  of 
trends  in  the  demographic  characteristics  of  the  black  population  and  to 
compare  these  with  trends  in  the  white  population.   Building  on  the  principal 
investigator's  related  study  for  the  1960  census,  Changing  Characteristics  of 
the  Negro  Population:   A  1960  Census  Monograph,  U.S.G.P.O.,  1969,  this  project 
made  projections  and  sought  to  explain  changes  from  1960  to  1970  in  the  light 
of  census  data  going  back  to  1930  and  focusing  on  the  effects  of  changes  in 
social  policies. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Unlike  most 
previous  studies  this  one  concentrates  on  the  dynamics  of  the  black  population 
and  considers  the  white  population  only  as  a  reference  point  for  differential 
change . 

Major  Findings:   The  more  than  one-half  of  the  black  population  that  continues 
to  live  in  the  South  has  been  increasing  in  numbers  but  decreasing  relative  to 
the  total  population  of  the  South,  but  past  outmigration  of  blacks  from  the 
South  has_  led  to  an  increasing  dependency  ratio  of  those  remaining.   As  for  the 
family,  rates  of  marital  dissolution  (as  measured  by  divorce  and  those  married 
with  spouse  absent)  accelerated  for  females  during  the  1960s.   In  educational 
attainment  during  the  1960s  younger  cohorts  virtually  closed  the  gap  between 
blacks  and  whites  in  the  proportion  that  had  completed  the  twelfth  grade, 
but  the  gap  in  some  cases  actually  widened  at  the  college  level. 

Both  black  and  white  females  showed  increasing  rates  of  labor  force  participa- 
tion, which  are  likely  to  continue  due   to  the  higher  beginning  levels  of  par- 
ticipation of  young  females.   Blacks  had  twice  the  unemployment  rates  of  whites 
except  for  black  females  with  the  least  and  most  education  and  for  black  males 
over  45  years  of  age  with  16  or  more  years  of  education.   There  was  some  occu- 
pational upgrading  among  blacks.   The  cohort  analysis  of  occupational  trends 
indicates  that  black  females  were  making  more  rapid  occupational  gains  than 
were  black  males,  i.e.,  they  moved  outside  private  household  work  and  were  clos- 
ing the  gap  between  themselves  and  white  females  not  only  in  clerical  and  sales 
occupations  but  also  in  professional  and  craft  occupations—occupations  in  which 
black  males  had  employment  patterns  similar  to  those  of  white  males  30  years 
ago.   Most  of  the  difference  in  median  income  between  blacks  and  whites  was 
attributable  to  differences  in  occupational  structures  rather  than  to  pay  dif- 
ferentials within  occupations.   The  ratio  of  black  to  white  median  earnings 
as  a  measure  of  income  differential  for  females  increased  for  all  levels  of 
education  but  for  males  declined  with  increasing  education  below  the  graduate 
level. 

Proposed  Course:   This  study  was  completed  in  FY  1975. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   A  Final  Household  Survey  to  Complete  the  Family  Planning 

Evaluation  Project 
NOl-HD-32715 

University  of  North  Carolina  (Chapel  Hill) 
$204,615  (1973);  $76,341  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   The  primary  purpose  was  to  complete  a  large-scale  controlled-action 
experiment  (initiated  under  a  grant  from  the  Maternal  and  Child  Health  Services 
of  the  Department  of  Health,  Education,  and  Welfare)  of  an  area  sample  survey 
of  3000  ever-married  women  in  16  American  cities  to  evaluate  the  effect  of 
family  planning  programs  on  the  fertility  behavior  of  communities.   Data  from 
the  two  area  sample  surveys  (1969-70  and  1973-74)  of  ever-married  women  living 
in  low-income  census  tracts  were  integrated  with  other  data  from  monthly  inter- 
views with  newly-delivered  mothers,  quarterly  vital  statistics  tabulations, 
operating  statistics  of  the  projects,  and  other  data  sources.   Effects  were 
measured  on  four  levels:   knowledge  and  attitudes  toward  family  planning,  use 
of  services,  contraceptive  behavior,  and  reproductive  events. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  project 
concentrated  on  the  demographic  impact  of  family  planning  programs  on  the 
fertility  of  the  areas  in  which  the  programs  are  located  rather  than  upon  the 
health  of  mothers  attending  (the  focus  of  the  MCHS  grant)  or  the  efficiency  of 
service  delivery  (the  usual  criterion  for  evaluating  family  planning  programs). 
It  is  thus  important  to  factors  which  may  affect  the  level  of  the  birth  rate. 

Major  Findings:   During  the  first  five  years  of  the  large-scale  provision  of 
federally  subsidized  family  planning  services  in  the  U.S.,  use  of  Physician- 
Administered  Contraception  (PAC)  increased  dramatically.   The  subsidized 
program  absorbed  a  large  number  of  young,  low  parity  women  who  otherTjise  would 
have  used  the  private  sector.   The  subsidy  therefore  served  as  a  transfer  pay- 
ment which  had  no  demographic  effect  on  ever-married  women.   The  investigators 
concluded  that  the  subsidized  program  made  no  detectable  contribution  to  the 
changes  in  reproductive  behavior  observed  during  the  period  of  large-scale 
subsidy.   Perhaps  the  subsidy  represented  too  small  an  overall  contribution  to 
the  increasing  ease  of  birth  prevention,  particularly  in  the  relatively  affluent 
U.S.  population  during  the  early  1970s.   On  the  other  hand, easier  access  to 
better  methods  of  contraception  may  have  contributed  to  the  widespread  adoption 
of  PAC  during  the  period  since  1961,  when  contraceptive  pills  first  became 
available  in  the  U.S.  .     . 

Proposed  Course:   This  study  was  completed  in  FY  76. 
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Contract  and  Collaborative  Research 

Contract  Title   :   Development  of  Methodology  for  Evaluating  the  Demographic 

Impact  of  Organized  Family  Planning  Programs  on  the 
UniJzed  States 
NOl-HD-32722 

Center  for  Family  Planning  Program  Development,  New  York 
$112,302  (1973);  $23,500  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   The  purposes  were  to  estimate  the  effects  on  fertility  of  the 
provision  of  subsidized  family  planning  services,  and  to  identify  the  factors 
accounting  for  geographic  differences  in  fertility  and  those  factors  associated 
with  varying  levels  of  family  planning  program  input.   The  dependent  variables 
were  various  measures  of  fertility  computed  for  age,  color,  and  poverty  status 
groups;  the  major  independent  variable  was  the  level  of  family  planning  services 
provided  (reported  1968-69  patient  loads  divided  by  an  estimate  of  the  popula- 
tion of  low  income  women  in  need  of  contraception) . 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  national 
study  of  the  impact  of  family  planning  service  levels  on  the  fertility  of  the 
low-income  population  should  have  direct  relevance  to  the  formulation  of  poli- 
cies regarding  population  and  voluntary  family  planning  programs  in  the  United 
States. 

Major  Findings:   County  level  data  from  1970  census  (children  ever  born)  with 
1969  vital  statistics  and  family  planning  clinic  program  data  were  merged  and 
smaller  countries  were  aggregated  until  at  least  20,000  white  or  10,000  black 
women  aged  15-44  were  included  in  778  white  and  237  black  Statistical  Analysis 
Units  (SAU) .   Multiple  regression  analysis  of  80  white  and  40  black  subgroups- 
-defined  by  age,  marital  and  socio-economic  status  (SES) — tested  for  the  deter- 
minants of  the  level  of  enrollment  in  family  planning  clinic  programs,  and  for 
family  planning  program  effects  on  fertility,  net  of  other  characteristics  of 
SAUs  or  subgroups  within  SAUs  that  also  affect  fertility.   The  principal  deter- 
minants of  the  level  of  clinic  enrollment  are  the  number  of  agencies  and  clinic 
locations  providing  family  planning  services  and  not  an  area's  social,  economic 
or  cultural  attributes.   Analysis  found  significant  negative  effects,  net  of 
other  factors,  of  program  enrollment  (measured  by  the  number  of  patients  per 
1000  women  in  need  of  care)  on  marital  and  total  fertility  or  lower  SES  sub- 
groups.  Higher  levels  of  program  enrollment  reduced  fertility  rates  of  lower 
SES  white  and  black  women  but  not  of  higher  SES  women.   The  investigator  felt 
that  this  consistent  pattern  among  multiple  comparison  groups,  demonstrated 
under  extensive  statistical  controls,  documents  the  demographic  impact  of  the 
U.S.  family  planning  program. 

Proposed  Course:  This  contract,  initiated  in  FY  73,  was  completed  in  FY  76. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   The  Study  of  Fertility-Related  Decision-Making  Among 

Married  Couples 
NOl-HD-32723         * 

Institute  for  Survey  Research,  Temple  University 
$120,369  (1973) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   The  main  objective  of  this  study  is  to  investigate  the  nature 
and  etiology  of  decision-making  and  implementation  processes  related  to  fer- 
tility regulation  of  married  couples.   This  will  be  accomplished  by  an  inter- 
view study  of  a  sample  of  450  married  couples  living  in  urban,  suburban  and 
rural  areas.   Interviews  will  be  conducted  with  both  marital  partners.   The 
study  will  provide  analyses  of  decision  processes  and  related  attitudes  focus- 
ing first  on  the  couple  as  a  unit  and  then  on  both  the  husband  and  wife. 

The  study  will  investigate:   (a)  the  degree  of  congruence  of  knowledge  and 
attitudes  among  the  husbands  and  wives,  (b)  the  ability  of  each  spouse  to 
accurately  perceive  the  attitudes  of  the  other,  (c)  the  amount  and  direction 
of  communication  between  them  on  topics  of  fertility  and  fertility  control. 
Planned  analysis  will  focus  special  attention  on  the  effects  of,  and  dis- 
parity in,  partner's  attitudes  upon  the  success  of  fertility  control. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Fertility 
decision-making,  as  an  intervening  factor  between  social  and  psychological 
attributes  and  fertility  behavior  is  a  topic  relevant  to  the  interests  of  the 
Center.   This  study  will  also  make  methodological  contributions  regarding 
techniques  for  interviewing  men  on  fertility-related  subjects. 

Major  Findings:   Preliminary  analysis  of  group  interviews  shows  a  variety  of 
approaches  to  fertility-related  decision-making.   Some  couples  plan  their 
number  of  children,  spacing,  and  contraceptive  use  from  the  beginning,  or 
even  before  marriage,  and  others  discuss  these  things  only  after  the  pressures 
of  too  many  children  are  felt.   The  pressures  expressed  by  husbands  are  most 
often  economic.   Also  it  appears  to  be  husbands  who  are  more  interested  in 
the  sex  composition  of  the  family,  either  wanting  a  son  or  wanting  both  sons 
and  daughters.   While  wives  are  less  concerned  about  this  they  seem  to  be 
aware  of  their  husband's  wishes. 

The  decision-making  process  regarding  what  contraceptive  is  chosen  appears  to 
be  an  Initial  decision  to  do  something,  a  recommendation  to  the  wife  from  a 
health  professional  regarding  a  method;  evaluations  of  the  method  by  the 
couple;  and  possibly  another  contact  with  the  health  profession  if  the  first 
method  was  not  satisfactory. 

Proposed  Course:   This  project  was  initiated  in  FY  1973  and  is  expected  to 
be  completed  in  FY  1977. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Study  of  Family  Formation  and  Fertility  -  Key  Trends  and 

Patterns 
NOl-HD-32728 

University  of  California 
$171,088  (1973);  $138,300  (1975);  $110,872  (1976) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   The  purpose  of  this  study  is  to  develop  a  data  base  to  facili- 
tate the  study  of  the  relationship  between  illegitimacy  and  social  changes 
in  the  family  and  sexual  behavior,  including  abortions  and  venereal  disease. 
The  investigator  will  continue  work  on  data  linkage  of  marriage  records  and 
birth  certificates  to  determine  legitimacy  status  of  mothers  delivering 
children  in  1967,  other  birth  records  and  divorce  records,  to  develop  com- 
parative data  on  patterns  of  marriage,  divorce  and  separation  of  a  sample  of 
married  and  unmarried  mothers  in  1967,   He  will  also  do  a  comparative  study 
of  trends  in  illegitimate  and  legitimate  fertility  in  California  1966-1975, 
including  abortion  and  reported  V.D.  cases  and  do  a  comparative  analysis  of 
approximately  20  other  cooperating  states  having  varying  abortion  statutes, 
marital  patterns,  and  V.D.  experience.   The  study  focuses  upon  changing  age 
patterns  of  fertility,  with  special  emphasis  on  young  married  and  unmarried 
women  and  the  impact  of  family  lav;  upon  marriage  and  divorce. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This  study  ^ 
will  contribute  to  knowledge  concerning  illegitimacy,  abortion,  and  V.D.  in 
relation  to  sexual  and  family  formation  patterns  and  prepare  the  groundwork 
for  a  more  extensive  study  of  how  social  patterns  relating  to  sex  and  marriage 
affect  the  incidence  of  illegitimacy,  abortion  and  the  current  rise  in  V.Do 
rates.  It  therefore  has  immediate  relevance  to  both  health  and  population- 
related  behavior. 

Major  Findings:   Legalization  of  abortion  in  California  was  correlated  with 
a  dramatic  drop  in  the  illegitimacy  rate,  with  a  greater  drop  among  blacks 
than  among  whites.   Blacks  use  contraceptives  less  frequently,  but  abortion 
more  frequently,  than  whites.   Several  years  after  the  legalization  of  abor- 
tion, however,  illegitimacy  rates  leveled  off  and  rose  slightly  for  whites. 
The  investigators  also  predict  on  the  basis  of  the  age  pattern  of  fertility 
that  the  trend  in  the  birth  rate  in  the  U.S.,  which  has  been  declining,  will 
soon  be  reversed. 

Proposed  Course:   This  contract  was  extended  with  additional  funcis  in 
FY  1975  and  FY  1976. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

A  Study  of  Low  Fertility  Cohorts  in  the  United  States 

NOl-HD-32799;  NOl-HD-62818 

Georgetown  University 

$99,911  (1973);  $16,140  (1974);  $22,913  (1975); 

$340,153  (1976) 


Objectives:   This  study  seeks  to  gain  a  deeper  understanding  of  the  low  ferti- 
lity of  the  1920's  and  1930's  in  the  United  States,  by  studying  the  cohorts  of 
women  born  during  1901-1910.   These  cohorts  achieved  the  lowest  fertility 
recorded  to  date  in  the  demographic  history  of  the  United  States.  After  careful 
instrument  development  and  pretesting  a  field  survey  will  be  undertaken  to 
interview  1500  women  and  their  husbands.   The  questionnaire  will  include  items 
on  background  characteristics,  pregnancy  and  contraceptive  history,  attitudes 
toward  family  size  as  well  as  measures  of  the  influence  of  the  Depression  on 
their  lives.  ■  -  ■ 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   As  part  of 
the  Institute's  interest  in  understanding  the  determinants  and  consequences 
of  fertility,  this  project  will  fill  a  major  gap  in  our  understanding  of  how 
and  why  women  restricted  their  fertility.   The  women  under  study  had  the  lowest 
total  fertility  rates  ever  recorded  in  the  U.S.  and  yet  they  accomplished  this 
prior  to  the  introduction  of  most  "modern"  contraceptives.   The  motivations 
of  these  women  and  the  means  they  used  to  implement  these  motivations  will  bear 
on  our  understanding  of  the  general  issue  of  birth  control  and  motivations  for 
parenthood. 

Major  Findings:   While  only  preliminary  pretesting  has  been  conducted,  it 
is  apparent  that  women  in  the  study  population  are  both  willing  to  be  inter- 
viewed and  able  to  provide  the  information  sought.   A  full  scale  pretest  is 
planned  for  the  Spring  of  FY  1976. 

Proposed  Course:   This  project  was  begun  in  FY  1976,  and  is  a  continuation 
of  a  project  begun  in  FY  1973. 
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Reimbursable  Agreement  Title 

Number 

Contractor 

Money  A  located 


Income  and  Migration  in  the  United  States 

R.A,  l-YOl-HD-41016-00 

U.S.  Bureau  of  the  Census 

$60,000  (FY  1974);  $80,000  (FY  1975); 

$50,000  (FY  1976) 


Objectives:   The  purpose  of  this  reimbursable  agreement  is  to  study  how  the 
absolute  level  of  individual  and  family  income  and  type  of  income  interact 
with  other  variables  to  influence  decisions  to  move,  the  distance  moved  and 
region  of  destination^   It  will  also  study  such  consequences  of  migration  as 
effects  on  earnings,  trends  in  income  and  fertility,  and  progress  of  children 
in  school.   To  meet  these  objectives,  the  1960  census  data  relating  to  mi- 
gration will  be  retabulated  to  be  compatible  with  tabulations  available  for 
the  1970  census  and  the  Current  Population  Survey  1961-1970. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Migration 
is  the  demographic  process  bj?  which  individuals  and  groups  adjust  to  their 
social  and  physical  environment.   The  evaluation  of  the  degree  to  which  this 
is  successful,  and  the  factors  which  influence  the  process  is  especially  re- 
levant to  the  program  of  the  Center  for  Population  Research,  which  has  as  one 
of  its  emphases  the  study  of  consequences  of  population  growth  and  change. 
It  will  provide  information  of  concern  to  the  Public  Health  Service  and  DHEW 
in  that  it  will  document  the  role  of  poverty  status  and  welfare  assistance 
programs  in  determining  decisions  to  move  or  stay,  and  the  economic  and 
educational  consequences  of  such  moves  for  individuals,  particularly  those 
in  poverty  status. 

Major  Findings:   Initial  examination  of  results  of  this  study  support  the 
hypothesis  that  receipt  of  public  assistance  reduces  migration  potential, 
and  seems  to  imply  that  receipt  of  welfare  reduces  the  likelihood  of  those 
low  income  individuals  to  move  to  areas  where  employment  opportunities  are 
expanding.   Data  from  the  1970  census  indicates  that  southern-born  blacks 
living  in  northern  cities  had  higher  incomes  than  blacks  born  or  raised 
in  northern  cities,  and  subsequent  analysis  in  this  study  reveals  that 
their  higher  income  results  from  higher  labor  force  participation  rates. 
The  data  in  the  study  for  1968-71  indicate  that  of  the  four  major  regions 
of  the  U.S.,  three  exported  people  below  the  poverty  level.   Only  the 
west  had  a  net  in-migration  of  persons  below  the  poverty  level. 

Proposed  Course:   This  reimbursable  agreement  was  initiated  in  1974  and 
will  be  completed  in  FY  1976.   Two  monographs  reporting  the  results  will 
be  issued. 
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Contract  Title 
Contract  Number 
Contractor 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

The  Effect  of  Birth  Order  on  Mother-Child  Relationships 

NOl-HD-42803 

Educational  Testing  Service 

$320,468  (1974) 


Objectives:   The  Principal  Investigator  will  study  the  effects  of  birth  order, 
sex  of  infant,  and  socio-economic  status  upon  mother-infant  interaction  and 
upon  the  cognitive-intellectual  and  emotional  development  of  the  infant  up 
to  2  years  of  age. 

This  study  focuses  on  infants  at  each  of  four  orders  of  birth;  first,  second, 
third,  and  fourth  or  higher.   The  sample  will  be  selected  so  that  each  of 
these  birth-order  categories  will  contain  60  cases.   Each  category  will  be 
further  divided  into  four  (15  cases  each)  according  to  sex  and  socio-economic 
status.   The  subjects  will  be  visited  at  ages  3  months,  1  year,  and  2  years. 

The  independent  variables  recorded  at  the  beginning  of  the  study  are  sex  of 
infant,  birth  order,  class  (middle  or  lower),  mother's  age  at  first  birth, 
number  of  siblings,  birth  interval  and  sex  of  siblings.   The  dependent  vari- 
ables, 4  standardized  tests  (1  socio-economic  and  3  cognitive)  and  26  struc- 
tured observations,  will  be  recorded  at  the  time  of  observation.   Analysis 
will  compare  children  at  each  of  the  observation  periods  as  well  as  their 
development  over  the  period  of  the  study. 

—Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  study 
will  expand  our  knowledge  -of  the  consequences  of  family  size,  childspacing, 
age  of  mother  at  birth,  birth  order  and. socio-economic  status  for  mother- 
infant  interaction  upon  the  cognitive-intellectual  and  emotional  development 
of  the  infant.   Hence  it  is  relevant  to  the  iTistltute's  interest  in  the  con- 
sequences of  various  childbearing  patterns. 

Major  Findings:   Findings  on  3-month-old  infants  are  that  mother-infant  inter- 
action is  affected  by  birth  order  and  spacing;  first-born  children  receive  the 
most  attention  with  a  decline  over  the  other  birth  orders;  children  spaced 
very  close  (9-18  months)  or  very  far  apart  (4  years  or  more)  received  more 
attention  than  those  spaced  2-3  years  apart;  increasing  birth  order  was  asso- 
ciated with  poorer  performance  on  a  mental  maturity  test.   The  results  are 
believed  to  indicate  that  birth  order  and  spacing  affect  both  the  mother-infant 
relationship  and  the  child's  cognitive  performance  from  the  very  beginning  of 
life. 

Proposed  Course:   It  is  anticipated  that  this  study  will  be  completed  in 
fiscal  1977o 
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Contract  Title 

Contract  Number 
Contractor 
Monev  Allocated 


On  the  Consequences  of  Reproduction: 

of  Reproductive  Behavior 

NOl-HD-42804 

University  of  North  Carolina 

$455,648  (1974) 


A  Utility  Model 


Objectives :   The  purpose  of  this  study  is  to  test  a  utility  model  of  fertility 
designed  to  predict  the  probability  of  various  reproductive  events  to  couples. 
The  basic  premise  is  that  individuals  regulate  their  reproductive  behavior  in 
light  of  their  expectations  and  perceptions  of  the  consequences  of  reproduction 
for  them.   Variables  will  include  perceived  consequences  in  terms  of  costs  and 
rewards  of  facilitating  or  preventing  a  subsequent  birth.   The  study  will  also 
be  concerned  with  the  congruence  between  expected  and  actual  consequences  and 
the  effects  of  the  congruence  or  lack  thereof  on  subsequent  expectations.   Com- 
pleted family  size  is  viewed  as  resulting  from  constantly  changing  fertility 
behavior  in  the  face  of  changing  life  circumstances  and  the  changing  perception 
of  the  consequences  of  reproduction.   It  takes  into  account  changes  relating  to 
the  anticipation  of  a  child,  the  birth  of  a  child,  the  impact  that  this  has  on 
future  childbearing,  etc.   Each  of  these  events  affect  the  perception  of  subse- 
quent anticipated  costs  and  benefits — the  utility  functions — and  alter  behavior 
accordingly. 

Asample  of  3,000  women  living  in  selected  low  income  areas  in  16  U.S.  cities 
interviewed  previously  under  a  previous  NICHD  contract  will  be  asked  various 
questions  concerning  the  perceived  assets  and  liabilities  of  adding  children 
to  their  families.   A  sub-sample  of  1,200-1,500  women  under  30  years  of  age, 
married  and  husband  present,  will  constitute  a  group  to  be  re-interviewed  at 
least  twice.   In  addition,  500  women  and  their  husbands  will  be  interviewed 
in  suburban  areas  in  the  cities. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Testing  of 
the  important  hypothesis  that  fertility  behavior  is  "rational"  within  the 
perceptual  framework  of  the  actors — low  income  and  middle  income  alike — will, 
if  verified,  have  important  implications  for  policy  at  a  variety  of  levels. 

Proposed  Course:   This  research  is  scheduled  for  completion  in  FY  1977. 
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Contract  Title   :   The  Economic  and  Environmental  Consequences  of 

Population  Change 
NOl-HD-42805 

Resources  for  the  Future 
$283,126  (1974);  $82,413  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:    The  goal  of  this  project  is  to  assess  the  likely  environmental 
consequences  of  population  and  economic  growth  during  the  next  half  century 
under  alternative  assumptions  about  developments  of  other  factors  that  can 
seriously  affect  the  relationships  of  principal  interest.   To  make  this  asses- 
sment, three  sets  of  scenarios  have  been  developed:   a  baseline  case,  a  diffi- 
cult case  and  a  series  of  other  cases  that  relax  the  conditions  of  the  difficult 
case  to  try  out  different  policies  and  to  determine  the  relative  importance  of 
different  factors,  for  example,  population  as  opposed  to  economic  growth  in 
causing  environmental  pressures.   To  derive  implications  from  these  scenarios, 
a  package  of  models  called  SEAS  have  been  used  and  refined.   A  series  of  special 
studies  of  especially  important  sectors  are  also  being  undertaken. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  project 
is  relevant  to  the  Institute's  goal  of  understanding  the  consequences  of  popu- 
lation size  and  distribution.   A  central  issue  in  the  study  of  population  growth 
rates  is  how  they  affect  general  welfare  or  quality  of  life  of  the  population. 
This  project  will  elaborate  the  effects  of  population  size  on  general  welfare 
and  especially  on  the  economic  and  resource  bases. 

Major  Findings:   Principal  results  to  date  are  of  two  types.   The  first  involves 
model  development.   An  analytical  tool  has  been  generated  which  absorbs  and 
integrates  large  bodies  of  data,  permits  the  study  of  a  change  in  one  set  of 
variables  (for  example,  different  population  projection  series)  or  policies 
(for  example,  stringent  environmental  controls)  which  holding  all  others  con- 
stant across  runs,  provides  simulations  of  the  U.S.  economy  over  a  fiTty-year 
period,  a  period  long  enough  to  permit  the  study  of  population  change  and 
resource  depletion  issues.  .   •        ,  .   •  :-    •        • 

The  second  type  of  result  pertains  to  conclusions  about  long-term  growth  pros- 
pects.  It  appears  that  economic  growth  can  continue  in  the  U.S.  although  at 
a  slower  rate  than  in  the  past.   Population  growth  can  also  continue  without 
serious  dampening  of  per  capita  economic  growth.   But  at  some  point  after  2000 
the  U.S.,  and  the  rest  of  the  world,  will  have  to  learn  to  get  along  without 
natural  petroleum.   The  U.S.  will  then  have  to  turn  to  the  development  of  other 
fuels.   The  transition  problems  could  be  very  difficult;  they  will  be  more 
difficult  the  higher  the  rate  of  popualtion  and  economic  growth,  the  lower 
the  price  of  petroleum,  and  the  longer  the  decision  is  delayed  to  initiate 
the  process  of  conversion.   Using  the  model,  these  statements  are  quantified 
and  their  sensitivity  to  alternative  assumptions  tested. 

Proposed  Course:   This  project  is  expected  to  be  completed  in  FY  1976. 
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Contract  and  Collaborative  Research 

Population  Growth  and  Employment  Growth  in  Metropolitan  Areas 

NOl-HD-42807 

The  Urban  Institute  (Washington,  B.C.) 

$177,206  (1974);  $18,030  (1975) 


Objectives:   The  purpose  was  to  design  a  model  quantifying  the  interaction  of 
demographic  change  and  employment  change  as  they  occurred  in  the  period,  1965- 
1970  in  284  SMSA  and  smaller  metropolitan  areas  covering  all  urban  employment 
under  Social  Security.   A  file  on  population  and  employment  by  industry  and 
economic  and  social  characteristics  for  these  methropolitan  areas,  based  on  un- 
published tapes  of  County  Business  Patterns  for  480  activities  representing  a 
4-digit  partitioning  of  the  Standard  Industrial  Classification,  was  supplemented 
by  data  from  other  sources  and  estimates  of  the  number  of  employees  in  particu- 
lar industries. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  focus  on 
the  interrelationship  between  economic  growth  and  population  distribution 
provides  a  new  dimension  to  internal  migration,  a  research  area  in  the  Insti- 
tute's program. 

Major  Findings:   Most  of  the  variance  in  actual  growth  patterns,  1965-1970,  was 
attributable  to  characteristics  of  the  spatial  distribution  of  jobs  and  people 
in  1965;  local  clusters  of  industries,  markets,  inputs  purchased  from  other 
firms,  and  localization  and  urbanization  economies.   These  interdependent  factors 
have  tremendous  inertia  and  in  general  are  only  slowly  and  slightly  affected  by 
a  government  decision.   Economic  conditions  (the  growth  rate  in  employment,  the 
unemployment  rate,  and  the  wage  rate)  affect  migration  behavior  both  at  origins 
and  destinations,  as  economic  theory  predicts.   As  to  the  relative  roles  of 
economic  pull  and  economic  push  as  determinants  of  migration,  the  creation  of 
new  jobs  has  roughly  equal  effects  on  reducing  out-migration  and  attracting 
in-migration.   Migrants  prefer  destination  cities  that  have  moderate  climates, 
that  are  relatively  small  in  size  but  close  to  large  cities.   All  other  factors 
held  constant,  desired  employment  is  less  when  city  size  is  larger.   Access  to 
markets,  both  local  and  nearby,  is  the  most  important  influence  on  the  location 
of  economic  growth,  especially  for  teritary  activities.   Localization  economies 
— factors  associated  with  higher  initial  levels  of  employment  in  the  activity — 
are  also  important.   Access  to  purchased  inputs  is  of  some  importance,  particu- 
larly in  manufacturing.   Low  wage  rates  and  access  to  inputs  are  also  of  some 
importance  for  some  industrial  groups.   The  findings  of  other  researchers  that 
in-migration  or  growth  in  the  labor  force  seems  to  induce  growth  in  employment 
were  all  for  highly-aggregate  employment  in  all  manufacturing  sectors.   The 
finding  of  this  study  that  ease  of  attracting  labor  is  not  an  important  influ- 
ence on  employment  growth  applies  to  smaller  parts  of  the  total  employment 
change  in  specific  places. 

Proposed  Course:   The  final  report  for  this  contract  was  submitted  in  FY  76. 
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Contract  Title  :  Age  at  Marriage  and  Time  to  First  Birth:  A  Longitudinal 

Study  of  Parental  Attitudes  and  Children's  Personality 
Contract  Number:  NOl-HD-42844 
Contractor      :  College  of  William  and  Mary 
Money  Allocated:  $123,867  (1974) 

Objectives:   The  proposed  research  consists  of  an  intensive  longitudinal 
study  of  the  effects  of  age  at  marriage  and  time  to  first  birth  on  parental 
attitudes,  children's  personality  development,  and  family  interrelationships. 
The  major  focus  of  the  research  is  upon  first-born  children  within  self- 
selected  families.   The  sample  consists  of  80  two-children  families,  20  in 
each  of  the  four  categories:  early  marriage  and  short  interval  to  first  birth, 
early  marriage  and  long  interval  to  first  birth,  late  marriage  and  short 
interval  to  first  birth  and  late  marriage  and  long  interval  to  first  birth. 
The  four  groups  will  be  matched  to  control  for  socio-economic  factors  and 
will  be  limited  to  whites.   Various  measures  of  selected  attitudes  and  per- 
sonality attributes  will  be  made  along  with  direct  observations  of  family 
interaction  several  times  during  the  three  years  of  the  project.   During 
each  visit  180  minutes  of  observation  will  be  completed  in  5  minute  segments. 
The  categories  from  Patterson's  Manual  for  Coding  Family  Interactions  will 
be  used  to  classify  the  behavior  observed  during  each  segment.   Data  will 
also  be  obtained  concerning  characteristics  of  the  parents,  characteristics 
of  the  second-bom  children,  and  the  interactions  between  parents  and  children 
within  the  families. 

The  subjects  will  be  self-selected  respondents  to  advertisements  placed  in 
newspapers  of  Williamsburg,  Virginia,  and  surrounding  metropolitan  areas. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  study 
will  expand  our  knowledge  of  the  consequences  of  age  at  marriage  and  time  to 
first  birth  for  parental  attitudes  and  the  children's  personalities.   It  is 
relevant  to  the  Institute's  interests  in  the  consequences  of  childbearing 
patterns. 

Proposed  Course:   This  study  is  scheduled  for  completion  in  fiscal  1977. 
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Contract  Title  :   A  Comparative  Analysis  of  Economic,  Age  Structure  and 

Sex  Role  Determinants  of  Recent  American  Natality  Trends 

NOl-HD-42854 

Center  for  Policy  Research 

$62,267  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Ob  iectives :   A  multivariate  analysis  of  American  natality  trends  since  1950 
will  be  carried  out,  using  a  causal  model  to  link  social,  economic,  and 
demographic  variables.   Major  sets  of  independent  variables  to  be  used  in 
the  model  are  (1)  current  economic  conditions  of  young  adults  relative  to 
expected  conditions;  (2)  sex  roles  and  female  employment;  (3)  the  age  struc- 
ture as  reflected  in  marriage  and  employment  opportunities;  and  (4)  the 
availability  of  contraception  and  abortion.  .  Basic  data  to  be  employed  in 
the  analysis  will  be  from  the  1955  and  1960  Growth  of  the  American  Family 
studies  and  the  1965  and  1970  National  Fertility  Studies.   Additional  data 
for  "cohort  variables"  will  be  collected  from  census  materials.   Models 
will  be  constructed  and  data  analyzed  for  each  survey  period.   As  a  second 
stage,  the  data  will  be  longitudinally  analyzed.   A  final  version  of  the 
causal  model  will  be  utilized  to  project  natality  estimates.   A  more  re- 
stricted model  (owing  to  data  limitations)  will  be  used  to  calculate  re- 
verse projections  of  natality.   This  proposal  should  provide  some  evidence 
of  the  methodological  significance  of  the  proposed  multivariate  causal 
analysis  approach  to  analyzing  natality  trends  since  1950. 

Maior  Findings:   Indicators  of  female  status--labor  force  participation, 
education,  and  potential  earnings--are  proving  to  be  strong  predictors  of 
cross-sectional  fertility  variation;  in  addition,  trends  in  these  indicators 
correlate  strongly  (negatively)  with  the  1960  to  1970  downward  swing  in 
fertility  and  less  so  with  the  1955  to  1960  upswing.   Female  status  exhibits 
a  much  stronger  and  consistent  relationship  to  fertility  than  do  indicators 
of  spouse's  status;  however,  problems  of  model  specification  due  to  the 
endogenous  nature  of  some  female  status  measures--labor  force  participation 
in  particular--indicate  a  need  for  caution  in  interpreting  the  relationship 
between  female  status  and  fertility. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute :  Th i s 
research  is  relevant  to  the  Institute's  interests  in  the  correlates  and 
determinants  of  fertility  trends  over  time. 

Proposed  Course:   This  study  will  extend  beyond  fiscal  1976. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   The  Impact  of  Economic,  Demographic  and  Social  Factors 

on  Fertility  Trends  in  the  United  States,  1917-1972 
NOl-HD-42855 
Indiana  University 
$120,943  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Ob  jectives :   The  purpose  is  to  increase  our  understanding  of  cohort  and 
annual  trends  in  fertility  in  the  white  and  non-white  populations  over  the 
period  1917-1972.   A  time  series  analysis  of  national  data  xcill  distinguish 
between  several  components  of  the  fertility  rates  (age,  cohort  and  annual 
effects)  and  will  investigate  the  relations  between  deviations  from  fer- 
tility trends  and  economic  trends.   This  analysis  will  include  relative 
status  as  an  exploratory  variable  and  will  add  controls  (current  economic 
conditions  and  simple  income  effects  for  young  men)  to  allow  an  estimation 
of  the  net  effect  of  relative  income  on  fertility.   The  second  approach 
will  be  an  examination  of  the  relative  impact  of  the  Easterlin  income  ratio 
when  other  independent  variables  (e.g.,  "marriage  squeeze,"  military  man- 
power, and  school  enrollment)  are  controlled.   Third,  "get  along  income" 
(as  measured  by  Gallup  Polls)  will  be  substituted  for  the  relative  income 
status  measure;  and  fourth,  female  opportunity  costs  will  be  introduced  in 
the  analysis  of  fertility  and  female  marital  status.   Analyses  will  be 
extended  to  subgroups  wherever  possible.   Finally,  state  data  will  be  used 
to  test  the  Easterlin  hypotheses 

Signjrficance  to  Biomedical  Research  and  Program  of  the  Institute:  The  testing 
of  Eaaterlin's  theory  and  alternatives  to  it  is  clearly  relevant  to  RFP  74-8 
concerning  "the  social  and  economic  determinants  of  fertility  in  the  United 
SteX'&s,    1940-1970,"  The  development  of  new  measures  is  considered  requisite 
to  the  proposed  test. 

Proposed  Course:   This  contract  was  begun  in  FY  1975. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  througe  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Fertility  Change  After  the  Baby  Boom:   The  Role  of  Economic 

Stress,  Female  Employment,  and  Education 
NOl-HD-42856 

The  University  of  Michigan,  Institute  for  Social  Research 
$214,884  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   Undertake  four  studies  with  respect  to  the  recent  change  in  U.S. 
fertility  as  the  dependent  variable,  examining:   (1)  individual  changes  in 
fertility  expectations  1967-1973  using  panel  data  of  500  households  to  evaluate 
how  changes  in  employment  status,  income,  and  consumption  activities  relate  to 
expected  family  size  and  actual  reproduction;   (2)  the  relationship  between 
changes  in  female  higher  education  and  employment  1955-1970  to  changing  ferti- 
lity of  cultural  subgroups  by  using  Growth  of  American  Family  and  National 
Fertility  Study  data;   (3)  the  relationship  of  the  changing  sense  of  economic 
"well-being"  1952-1973  to  fertility  by  using  Survey  Research  Center  consumer 
attitude  survey  data  and  fertility  statistics;  and  (4)  the  Easterlin  hypothesis 
by  using  new  micro-level  survey  data  on  family  income,  history  and  consumption 
aspirations,  and  childbearing  patterns. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  project 
is  relevant  to  RFP  74-9  concerned  with  "the  social  and  economic  determinants  of 
fertility  in  the  United  States,  1940-1970,"  and  the  underlying  idea  is  importan^ 
and  original.  ™ 

Major  Findings:   Preliminary  results  suggest  that  the  Easterlin  hypothesis 
(that  high  income  and  satisfaction  with  the  standard  of  living  increased  ferti- 
lity) is  not  borne  out  by:   (1)  the  1955-1970  Growth  of  American  Families  and 
National  Fertility  Studies  used  to  investigate  the  influence  of  income,  relative 
income,  and  subjective  well-being  on  children  ever  born  and  expected;   (2)  the 
1974  Omnibus  Survey  of  the  Survey  Research  Center  used  to  examine  the  influence 
of  income  (satisfactions  with  income,  and  aspirations  for  consumer  goods)  on 
fertility;  and  (3)  the  Michigan  Panel  of  Income  Dynamics  (original  members, 
1967-1973)  using  income  variables  (average  income,  income  trend,  and  instability 
of  income).   In  addition,  the  married  children  of  the  original  Panel  members 
were  studied  to  ascertain  the  influence  of  parental  background  on  the  fertility 
ideals,  plans,  and  behavior  of  the  children.   The  results  indicate  that  high 
parental  income,  mediated  primarily  through  the  children's  education, reduces 
second  generation  fertility.   Parental  family  size  and  attitudes  about  ideal 
size  of  family,  however,  did  have  a  positive  influence  on  the  children's  own   fl 
fertility. 

Proposed  Course:   This  two-year  contract  will  be  completed  in  1976. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   An  Econometric  Analysis  of  United  States  Fertility 

Change,  1940  to  1973 
NOl-HD-42857 

University  of  Michigan,  Population  Studies  Center 
$60,097  (1974) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  study  is  to  subject  the  Easterlin  hypothesis 
to  formal  modeling  and  econometric  testing  and  estimation  by  using  the  1940- 
1973  period  of  observed  U.S.  fertility  as  evidenced  by  data  from  the  National 
Center  for  Health  Statistics  and  from  Current  Population  Surveys  and  decennial 
censuses.   The  project  has  four  specific  aims.   The  first  is  to  model  the 
effect  of  population  size  and  age  structure  on  relative  income,  which  in  turn 
is  used  to  model  fertility.   In  this  regard,  "different  age  groups  of  labor 
are  viewed  as  imperfect  substitutes  in  production",  suggesting  that  "a  larger 
cohort  will  thus  tend  to  receive  reduced  age-specific  incomes  over  its  life 
cycle..."  The  second  aim  is  to  test  the  model  using  simultaneous  equation 
methods  and  age-specific  data  on  fertility,  population,  income  and  labor  force 
participation  in  the  United  States  over  the  period  specified.   The  third  aim 
is  to  "analyze  the  dynamic  behavior  of  the  estimation  model. . .using  spectral 
analysis  techniques".   The  fourth  aim  is  to  develop  fertility  forecasts  based 
on  the  estimated  model. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  pro- 
posal is  highlv  relevant  to  the  testing  of  the  Easterlin  hypothesis  requested 
in  the  RFP  74-9  concerning  the  "social  and  economic  determinants  of  fertility 
in  the  United  States,  1940-1970". 

Major  Findings:   This  research  strongly  confirms  the  main  aspects  of  the  Eas- 
terlin hypothesis.   Statistically  strong  associations  of  cohort  fertility, 
period  fertility  and  timing  of  births  with  age  structure  for  the  20th  century 
U.S.  are  supported  by:   (a)  strong  negative  effects  of  population  size  and 
age  distribution  on  age-specific  relative  income  over  the  period  1947  to  1973, 
controlling  for  education,  unemployment,  and  capital  accumulation;  and  (b) 
strong  positive  effects  of  relative  real  income  on  fertility,  measured  either 
as  desired,  completed,  or  current  fertility.   A  new  method  of  fertility  analvsis 
that  integrates  fertility  models  with  survey  concepts  was  developed  for  this 
work.   However,  the  general  argument  is  weakened  by  the  fact  that  the  dynamic 
behavior  of  a  closed  neoclassical  growth  model  incorporating  (a)  and  (b)  above 
does  not  appear  to  generate  baby  boom-baby  bust  type  waves. 

Proposed  Course:   This  contract  is  funded  for  three  years  to  June  1977. 
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NTCIID  Annual    kcporl 
July    1,     l')?")    through    June     K),     l')7b 

Behavioi'al    Sciences    IVranch 
C'.onlracI     and    Ool  lal-xn-a  I  i  vc    lU'scarcli 


K(-'  inihnrsahl  l-    Agrceiiicnl 
Number 
Contrac  Lor 
Money  Alloc  a  Led 


Lit 


l\M-||lily    llislories    and    MarrLaj^i'    llLS(oi-,Le.s 

U.A.     1-YOl-il!)-'.  1020-00 

ll„S.     liure'au    of    Llie    Census 

.•;; 2^)0, 000    (1"J7'));    $12^,000    (l<)7(i) 


Ob  jec  Lives :   Tlie  purpose  of  Lhis  sLudy  is  I  o  coLIl'cL  daLa  in  Llie  June  lOTS 
L^urrenL  I^opulaLion  Survey  (involvinj^  approx  iiiiaLeiy  ')0,000  houseliolds)  con- 
cerning marriavi,!.'  and  ferLiliLy  hisLories  ol'  IxiLh  men  and  women.   Data 
collected  are  then  to  be  analyzed  for  several  important  purposes:  (1)  to 
obtain  a    beLLer  understanding  of  curreni  fertility  pattt>rns  l)y  comparing 
tliem  with  past  paLterns;  (2)  an  up-dating  of  tlie  annual  birtli  expectations 
Scries;  (3)  an  up-dating  of  marriage,  divorct'  and  remarriage  statistics. 
The  study  will  covlt  women  of  all  ages  and  permit  the  analysis  of  marriage 
and  fertility  iiehavior  on  a  cohort  basis. 

Significance  to  I'iomedical  Research  and  Program  of  the  institute:   'I'h  i  s  study 
focuses  upon  one  of  the  major  emphases  in  Lhe  I'eliavioral  Sciences  contract 
pro;;ram-- f  er  L  i  I  iLy .   IL  will  contribute  important  information  rt;garding 
variations  in  botli  tlie  number  and  timing  of  births  for  various  cohorts  of 
womc^n  since  about  1900,  and  regarding  the  influence  ol  age  at  iiiarriag,c^  and 
divorce  upon  fertility. 


Ma  "|or  Findings:   Women  18  Lo  3*)  years  old  in  197'S  expected  to  have  tlte  same 
number  of  births  as  reported  in  l')7A,  with  a  continued  emphasis  on  two 
children.   Three- four  ths  of  women  1  <S  to  24  expected  to  have  no  more  than 
two  children  as  compared  to  only  about  4')  percent  of  women  in  those  ages 
in  19(')7.   The  study  has  also  found  that  the  proportion  of  women  having  a 
child  in  the  first  two  years  of  marriage  is  lower  than  in  the  period  19')'3 
to  19()'),  and  more  comparable  to  the  pattern  during  the  19'50s  anil  war  years 
of:    the  1940s.   There  is  also  evidence  of  increasing,  birth  intervals  between 
first  and  second  and  subsequent  births. 

Proposed  Course:   This  reimbursable  ag,reement  was  initiated  in  FY  197'i 
and  will  lie  compleled  in  T'Y  i97b. 


Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

National  Fertility  Survey,  1970 

NOl-HD-51048 

Princeton  University 

$212,260  (1970);  $519,349  (1971);  $390,871  (1972): 

$165,699  (1974);  $20,233  (1975) 


Objectives:   This  study  surveyed  6,752  women  representing  a  national  sample 
of  all  ever-married  women  under  age  45  in  the  conterminous  U.S.  to  determine 
fertility  behavior  and  fertility  expectations  of  American  women„   It  was  a 
continuation  of  studies  begun  as  the  Growth  of  American  Families  Study,  1955, 
repeated  in  1960,  and  of  a  similar  National  Fertility  Survey  conducted  by 
the  present  investigators  in  1965.   The  study  compares  fertility  behavior 
and  expectations  by  age,  marital  duration,  race,  education,  income  and 
religion,  supplying  data  on  the  use  of  various  contraceptive  methods,  and 
the  influence  of  a  broad  range  of  factors  on  their  use.   It  included  a  sample 
of  women  previously  but  not  currently  married. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  study 
continued  a  unique  series  of  studies  on  fertility,  birth  expectations  and 
contraceptive  practices  among  women  in  the  U.S„,  and  provides  a  base  of 
reference  for  prospective  studies  on  contraceptive  practices  and  the  influences 
upon  the' health  of  women  and  children.   It  is  an  essential  part  of  the  public 
health  aspect  of  the  study  of  contraceptives  as  well  as  of  attitudes  toward 
family  size. 

Major  Findings:   This  survey  has  documented  a  substantial  decline  (36  percent) 
in  the  rate  at  which  women  were  having  unwanted  children  between  the  period 
1961-65  and  1966-70.   This  improvement  in  the  control  of  fertility  resulted 
from  increases  in  the  proportions  of  couples  using  contraception  and,  par- 
ticularly, in  the  proportions  using  the  more  effective  methods.   A  time  series 
on  the  use  of  oral  contraceptives  shows  that  the  proportion  of  married  women 
under  age  35  using  this  method  rose  from  about  2  percent  in  early  1961  to 
30  percent  in  1967  and  remained  close  to  this  level  through  September  1970, 
The  study  also  shows  that  the  use  of  sterilization  for  the  prevention  of  con- 
ception has  become  much  more  common  than  it  was.   Among  older  couples  of 
childbearing  age  (wife  aged  30-44)  using  any  method  to  prevent  conception, 
25  percent  report  sterilization  (12  percent  of  the  husbands  and  13  percent 
of  the  wives).   In  1965  the  comparable  proportion  was  16  percent.   Sterili- 
zation has  become  the  most  common  method  of  fertility  control  at  che  later 
childbearing  ages  and  oral  contraception  is  the  next  most  common  (21  percent). 

Proposed  Course:  This  contract,  initiated  in  1970,  was  completed  in  FY  1975. 
The  book  detailing  the  findings  of  the  study  is  in  press.  A  fcllow-up  of  the 
study  to  determine  to  what  extent  fertility  behavior  since  1970  is  consistent 
with  expectations  in  1970  has  been  initiated  under  a  new  contract. 
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NTCIID  Annual    KcporL 
July    1,    igyj    tlirouRh    June    30,     1976 

liehavioral    Sciences    I'lrnncli 
ConLrnel    .mcl    Co  I  1  ahnrat  i  V(>    lU'Seareli 

ConLracL    'I'lLLe    :       A    Study    of    ('\'icl.oi"S     I  n  CI  ueiic  i  iij;   Clon  t  i'ai.i'|il  ivc    Usi'    Amon;; 

HnmairLecl    Collej^e    SLuclenLs 
ContracL    Number:       N(VI  -  Il[)- S2.S03 
Con  (  file  Lor  :       Mieliij^i,an    SLalt'    University 

Money   AlioeaLed:       $73,240    (197'));    $34,379    (1976) 

Obji'Ctives:       The     invesL  i  galor    will    do    a    Lliree-year    proji'el     lo    study    deler- 
mlnants    of    sexual    l)eliavior,    contraceptive    use    and    contraceptive    ciioice    iiy 
two    j;roups    of    unmarried    colle)j;e    students.       Four    different    psycliosoc  i  a  I    areas 
would    be    studied:       (1)    tiie    influence    of    reference    ,'md    menilier  sii  ip    j',roups; 
(2)    I  he    influence    of    social    structural    variables,    such    as    family,    social 
class,    commtinity    of    orL^iii,    reli):;Lon    and    relij^Lous    behavior,    etc.;     (3)    lae 
influence    of    int  crnal  L/ced    values,    attitudes,    and    percept  ions    of    self; 
(4)    the    influence    of    factors    in    the    near    social    envi  ronmt'n  t  ,     in  f  luenc  i  n;-, 
wliether    and    where     intercourse    occurs:     |)rivacy,    where    conlracepl  ivis    are 
kept,     the    type    of   contraceptive,    and    barriers    in    llu'    environment     Id    I  he 
obtaininj;   of   contraceptives..       Subjects    consist    of    ,i    r.uidoni    s.imple    of    HOO    un- 
married,   collej^e    under)j;raduates ,    male    and    female,    ri^sidin;;    in    l'..isl     L.uisin);, 
Michigan,    and    400-600    females    in    that    community   who    seek    help    in    the    fear 
that    they   m  i  !;h  t    be    prt>j^nant. 

The    proposed    study    emanates    from   a    substantial    body    of    theory    in    social 
psychology    and    sociology,    and    from    recent    empirical    stuilies    of    younj^;    .idull 
sexual    behavior    in    university-age    iio[)u  lal  Lons .       'ilie    proposed     investijv"  i  >'" 
will   make    an    important    contribution    by    elevating    the    present     iMiip  i  r  Lc.i  1  I  y 
oriented    discourses    on    teenag,e    sexual    behavior    (including    con  t  racepi  i  ve 
use)    to    ,1    I  heoret  ically    soph  ■  s  t  icated    research    level. 

Significance    to    liiomedic.il    Research    and    Projiram   of    I  he    Instiluie:       This    n,-- 
S(>arch     is    relevant    to    the    institute's    interests     in    the    .in  t  eci  deii  I  s ,    delcr- 
mlnants    and    correlates    of    fertility.       It    will    be    particularly    v.i  I  u.iit  I  e    in    ils 
i  I  Lum  i  nat  i.on    of    social    causes    (soc  i  a  I  i /.at  ion    jirocesses,    peer-    g.rnup    pressures, 
etc.)    of    teenage    sexu.ility    :ind    pregnancy    and    of    t  Ik~    g.re'H      incre.ise     in     illi- 
gitiniacy    in    recent    ye.irs.. 

Proposed    Course:       'Hie     inil  iai     phase    o  1^    ibis    study    exteiKle<l     into    l'"Y    197f)    .ind 
if    t:hat    phase    is    successful,     the    study    will    require    three    ye.ns    lo    eonipieii 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Data  Analysis  on  Personality  Factors  in  Premarital 

Pregnancy 
NOl-HD-52804 
Stanford  University 
$19,222  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   This  project  examines  the  relationship  between  personality  traits 
and  the  successful  or  unsuccessful  avoidance  of  premarital  pregnancy  among 
women  15  to  29  years  of  age.   This  goal  is  accomplished  by  using  data  already 
gathered  from  three  basic  populations:   unmarried  women  seeking  an  abortion, 
unmarried  women  seeking  contraception,  and  unmarried  women  selected  at  random 
from  the  general  population.   There  are  1000  subjects  in  study.   Personality 
data  were  gathered  through  a  new  measurement  instrument,  the  Personal  Style 
Inventory.   The  major  items  tapped  by  this  instrument  are  (1)  heterosexual 
initiative,  (2)  behavior  stability,  (3)  the  extent  to  which  behavior  is  con- 
trolled, (4)  suffering  set  (the  manner  of  coping  with  unpleasant  situations, 
(5)  planning  and  future  orientation  and  (6)  viligance,  concerned  with  the  degree 
of  risk-taking.   Additional  demographic,  sexual  history,  and  contraceptive 
history  data  were  collected  as  well.   Computer-assisted  analysis  was  conducted 
between  and  within  the  three  basic  groups  of  women.   The  basic  hypothesis  is 
that  there  are  personality  differences  between  young  women  who  become  pregnant 
premaritally  and  those  who  avoid  pregnancy.   It  is  hypothesized  that  there  are 
differences  in  such  characteristics  as  impulsivity,  dominance,  ability  to 
establish  heterosexual  relationships,  in  self-defeating  behavior,  etc.   This 
study  is  seen  as  an  opportunity  to  further  improve  the  Personal  Style  Inventory 
and  to  help  in  a  better  understanding  of  the  personality  dynamics  related  to 
fertility  regulation. 

Significance  to  Biomedical  Research  and  Program  of  the  Institue:   This  research 
is  relevant  to  the  Institute's  interests  in  the  antecedents,  correlates  and 
determinants  of  fertility. 

Major  Findings:   Hypothesized  differences  in  personality  factors  between  those 
becoming  pregnant  premaritally  and  those  who  did  not  were  generally  not  found. 
An  attempt  was  made  to  give  possible  reasons  for  this,  and  work  continues  to 
test  these  reasons  although  the  contract  is  completed. 

Proposed  Course:   This  study  was  completed  in  fiscal  1976  and  a  final  report 
has  been  received. 
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Contract  and  Collaborative  Research 

Contract  Title   :   Attitudinal  and  Normative  Factors  Leading  to  Partners' 

Contraceptive  Decisions 
NOl-HD-52805 

University  of  Florida  (Gainesville) 
$59,710  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   The  purpose  is  to  develop,  through  small  group  discussions  with 
women  and  later  with  men  bearing  on  the  decision  to  use  contraceptives,  and 
to  pilot  test  in  Gainesville,  Florida  an  expectancy  value  questionnaire  to 
determine  the  consequences  arising  from  the  use  of  various  contraceptives  and 
the  users'  perceived  expectations  of  parents,  peers,  and  other  role  models  with 
respect  to  their  contraceptive  use  decisions. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Factors  enter- 
ing into  decision-making  with  respect  to  the  selection  and  usage  of  contracepti- 
ves are  of  considerable  importance  not  only  to  behavioral  research  but  also  to 
the  evaluation  of  existing  contraceptives  and  to  the  development  of  new  contra- 
ceptives within  the  Institute's  program. 

Major  Findings:   An  extensive  review  of  the  literature  yielded  135  potential 
determinants  of  contraceptive  choice — attributes  and  consequences  of  contracep- 
tives and  their  usage  and  referent  individuals  and  groups  who  may  influence 
contraceptive  decisions.   A  heterogeneous  pool  of  judges  (87  males,  83  females) 
assessed  the  importance  of  each  of  these  determinants,  and  their  judgments  were 
then  analyzed  by  various  statistical  techniques.   In  addition,  qualitative 
focused  interviews  were  conducted  with  five  female  and  three  male  groups  com- 
prised of -persons  of  different  socio-economic  backgrounds,  race  and  contracfip- 
tive  preference  to  discuss  which  factors  were  considered  when  making  birth 
control  decisions  and  to  learn  about  their  beliefs  and  experiences  concerning 
various  contraceptive  methods.   An  available  audio  tape  of  these  discussions 
dramatizes  the  desire  of  both  females  and  males  for  a  safe,  coitus-free  contra- 
ceptive— and  the  shift  from  one  method  to  another  in  the  search  for  such  a 
contraceptive.   The  use  of  judges  and  of  focused  groups  led  to  reducing  the 
potential  attributes  of  contraceptives  to  34  and  the  referents  to  five.   A  mock- 
up  questionniare  was  then  administered  to  117  members  of  Gainesville  area  groups 
selected  for  their  socio-economic  heterogeneity  in  order  to  eliminate  non- 
salient  or  redundant  atrributes  and  to  test  the  clarity  of  the  wording.   Var- 
iants of  the  resulting  comprehensive,  self-enumerative  questionnaive  were  filled 
out  by  a  heterogeneous  group  of  37  females  and  21  males.   Analysis  indicated 
that  the  model  predicted  behavioral  intentions  quite  satisfactorily,  but  diffi- 
culties encountered  with  the  self-enumerative  questionnaire  led  to  the  develop- 
ment of  a  revised  final  questionnaire  to  be  administered  by  interviewers  using 
card  sorts  and  visual  scales  as  response  aids. 

Proposed  Course:   The  funded  questionnaire  development  and  testing  phase  was 
completed  in  FY  76. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   A  Study  of  Couples'  Motivations  for  Parenthood,  Decision- 
making, and  Fertility  Regulation 
NOl-HD-52807 

University  of  California  (Los  Angeles) 
$125,209  (1975);  $62,925  (est.)(1976) 


Contract  Number 
Contractor 
Money  Allocated 


Ob  jectives:   The  aim  of  this  project  is  to  examine  the  relationship  between 
motivations  for  parenthood,  division  of  power  and  responsibility  in  the 
marital  dyad,  and  fertility  behaviors.   Six  hundred  couples,  with  wives  age 
15-34,  will  be  interviewed  3  times  over  a  3^  to  4  year  period.   These  couples 
will  be  randomly  selected  from  public  records  documenting  recent  marriages 
and  births.   Half  the  couples  will  have  recently  married  for  the  first  time, 
the  other  half  will  have  recently  had  their  first  child.   In  each  subgroup, 
one  member  of  each  couple,  half  of  the  husbands  and  half  of  the  wives,  will 
be  designated  as  primary  respondent,  from  whom  the  majority  of  information 
will  be  collected.   The  primary  respondent  will  participate  in  a  personal 
interview  and  may  complete  a  questionnaire;  his  or  her  spouse,  the  secondary 
respondent,  will  either  complete  a  questionnaire,  a  personal  interview,  or 
both. 

The  rewards  and  costs  of  having  children  will  be  identified,  weighed  and 
compared  among  men  and  women  with  zero  or  one  child.   For  women,  there  will 
be  exploration  of  the  influence  of  alternative  roles  (primarily  work), 
which  may  provide  some  alternative  sources  of  satisfaction  to  parenthood. 
The  reliability  and  stability  of  motivations  for  parenthood  over  time  will 
be  assessed  for  both  members  of  the  marital  dyad.   The  relationship  between 
changes  in  motivations  and  changes  in  parity,  use  of  fertility  control, 
effectiveness  of  use,  and  desired  number  of  children  will  be  assessed.   Also, 
the  process  by  which  the  marital  dyad  makes  decisions  regarding  fertility 
when  the  members  do  not  initially  agree  will  be  examined  in  terms  of  social 
psychological  theories  of  power  and  social  influence.   In  addition,  the  rela- 
tionship of  personality  (e.g.,  locus  of  control,  sex-role  traditionalism) 
and  demographic  (e.g.,  socioeconomic  status,  ethnicity,  religion)  variables 
to  motivations  for  fertility  regulation  and  to  fertility  events  will  be 
assessed.   One  special  value  of  this  study  is  that  it  is  to  be  a  longitudinal 
study  with  a  series  of  interview  cycles  which  will  demonstrate  process  and 
stability  far  better  than  the  more  usual  "now- and- later"  measures. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   This  study 
is  relevant  to  the  Institute's  interests  in  the  antecedents,  determinants 
and  correlates  of  fertility,, 

Proposed  Course:   This  study  will  extend  to  FY  78. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Antecedents  and  Consequences  of  the  Motivation  for 

Fertility  Control:   A  Cross-Cultural  Study 
NOl-HD-52808 

American  Institutes  for  Research  (Palo  Alto,  Calif.) 
$57,423  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   The  purpose  of  this  exploratory  study  is  to  examine  cross-cultural 
differences  in  motivation  for  fertility  control  by  drawing  upon  150  married 
fecund  couples  of  childbearing  age  living  in  the  San  Francisco  Bay  area.   Fifty 
of  the  couples  will  constitute  a  stratified  random  sample  of  recent  (1973-74) 
Filipino  immigrants;  50  couples  of  longer-term  (1966-67)  Filipino  immigrants; 
and  50  white  American  control  couples  will  be  selected  from  the  neighborhood 
of  the  Filipino  samples.   The  "motivation  for  fertility  control"  (MFC)  defined 
as  "the  perception  that  the  disadvantages  of  having  a  child  at  a  particular 
time  outweigh  the  advantages,"  will  be  developed  as  a  composite  variable  and 
be  related  to  both  antecedents  (demographic,  economic,  and  social-psychological 
variables)  and  consequences  (strength  of  contraceptive  behavior  "index") . 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  main 
strength  of  this  study  is  that  it  will  examine  the  motivations  for  fertility 
control  from  a  theoretical  point  of  view  within  a  cross-cultural  perspective 
that  can  be  related  to  other  Center  for  Population  Research  funded  studies 
currently  underway. 

Proposed  Course:   The  contract  is  scheduled  to  be  completed  in  FY  77. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Longitudinal  Analysis  of  Fertility  Patterns 

NOl-HD-52811 

Illinois  State  University 

$12,283  (1975) 


Objectives;   This  study  will  investigate  the  relationship  between  attitudes 
toward  sexuality  during  the  college  years  and  later  family  building  patterns. 
The  analysis  will  utilize  data  already  collected  from  college  freshmen  and  a 
follow-up  interview  with  them  at  age  27-28.   This  study  will  shed  light  on 
the  relationship  between  early  permissive  or  non-permissive  attitudes  toward 
sexuality  and  later  behavior  such  as  age  at  marriage,  age  at  the  first  birth, 
number  of  children  and  so  forth.   The  investigator  will  be  able  to  control 
for  religion,  socio-economic  status  of  the  parental  home,  occupation  and 
other  factors.  .... 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   This  study 
is  part  of  a  network  of  studies  which  attempt  to  elaborate  the  factors  which 
influence  family  formation.   The  tempo  of  family  formation  is  relevant  for 
its  influence  on  population  growth  and  the  family  and  individual- level  con- 
sequences of  fertility  behavior.   Each  study  in  this  area,  whether  it  focuses 
on  the  economic,  social  or  psychological  factors  influencing  fertility  be- 
havior contributes  to  our  overall  understanding  of  the  total  process  of  family 
formation. 

Major  Findings;   Using  already  collected  data  it  was  shown  that  there  have 
been  major  increases  in  sexual  permissiveness  (attitudinally)  in  our  compar- 
able 1967-1975  samples.   In  1967,  40%  of  freshman  males  approved  premarital 
intercourse  and  in  1975,  68%  approved.   For  females,  the  increase  was  even 
more  dramatic,  rising  from  18%  to  49%.   It  was  found,  both  in  1967  and  in 
1975, that  there  was  no  relationship  between  student  source  of  sex  education 
(parent  or  peer)  and  student  permissiveness.   However,  especially  in  1975, 
significant  and  strong  relationships  between  student  reference  group  and 
student  permissiveness  were  found.   In  fact,  83%  of  those  freshmen  females 
who  perceived  their  reference  group  to  approve  premarital  coitus  themselves 
approve  coitus. 

Proposed  Course:   This  project  is  scheduled  for  completion  in  FY  1976. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   A  Longitudinal  Study  of  Intended  and  Actual  Fertility:  The 

1975  National  Fertility  Study 
NOl-HD-52819 
Princeton  University 
$589,950  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   Toward  the  end  of  1975,  some  3000  white  women  who  were  inter- 
viewed in  the  1970  National  Fertility  Study,  specifically  all  those  married 
at  less  than  25  years  of  age,  and  not  before  1951,  whose  first  marriages  are 
still  intact,  will  be  re  interviewed,  along  with  some  1000  white  women  of  com- 
parable marital  status  and  age  at  marriage  who  married  during  the  years 
1971-75,  to  collect  complete  pregnancy  histories  and  a  record  of  use  of  the 
various  modes  of  fertility  regulation  (contraception,  abortion  and  sterili- 
zation) vis-a-vis  each  pregnancy.   Data  collected  will  consist  of  both  retro- 
spective and  prospective  fertility  intentions,  attitudes  toward  reproduction 
and  modes  of  fertility  control,  as  well  as  information  of  explanatory  value 
concerning  such  topics  as  experience  in  the  labor  force,  attitudes  toward 
sex  roles  and  population  problems,  etc. 

The  purposes  of  the  study  are  to  document  changes  in  reproductive  behavior 
between  the  late  1960s  and  the  early  1970s,  and  investigate  the  sources  of 
those  changes  in  terms  of  intermediate  variables  (fertility  intentions, 
exposure  to  risk,  and  use  of  modes  of  fertility  regulation)  and  in  terms  of 
underlying  attitudes  against  a  background  of  contextual  variables,  parti- 
cularly those  of  economic  status.  > 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  study 
is  significant  from  an  empirical  standpoint,  because  no  previous  epoch  of 
American  fertility  history  has  shown  such  dramatic  change  as  that  currently 
under  way,  and  from  a  methodological  standpoint,  because  this  is  the  first 
attempt  to  use  a  longitudinal  design  with  a  national  sample,  and  thus  to  open 
up  the  possibility  of  genuine  causal  analysis  in  this  research  area,  as  well 
as  to  provide  a  basis  for  the  assessment  of  the  reliability  of  the  vast  amounts 
of  data  which  have  been  collected  in  the  frequent,  conventional  cross-sectional 
surveys.   It  will  contribute  materially  to  the  Center's  program  of  understand- 
ing changes  in  fertility  behavior  of  American  women. 

Proposed  Course:   This  study  was  initiated  in  fiscal  year  1975,  and  is  expected 
to  be  completed  in  fiscal  year  1978. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Attitudes  Toward  Population  Related  Behavior 
NOl-HD-52820 
Vanderbilt  University 
$33,437  (1975) 


Objectives:   The  purpose  is  to  test  hypotheses  concerning  the  emotional  and 
attitudinal  components  of  experiences  in  relationships  involving  love,  sex, 
contraception  and  abortion.   The  underlying  theory  holds  that  the  emotion 
system  is  a  principal  motivation  system,  with  the  emotions  possessing  unique 
properties  in  interacting  drives  (hunger,  thirst,  pain,  avoidance,  etc.)  in 
sexual  matters.   Thus,  other  emotions  interacting  with  the  sexual  urge  can 
affect  sexual  behavior  in  a  variety  of  ways  and  may  be  very  important  in  the 
effective  practice  of  contraception.   For  exampla,  a  man  who  holds  a  woman  in 
contempt  may  be  less  likely  to  use  adequate  contraceptive  methods  even  though 
pregnancy  may  be  unwanted.   The  research  will  be  conducted  among  (a)  1,000 
college  students  at  Vanderbilt  University  and  Middle  State  Tennessee  University, 
and  (b)  150  each  unmarried  pregnant  women  (at  a  Florence  Crittenton  home)  and 
150  married  women  pregnant  for  the  first  time. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   The  inter- 
action between  emotions,  sexual  and  contraceptive  behavior  may  be  a  crucial 
factor  ii)  explaining  unplanned  and  unwanted  pregnancies.   A  woman's  pregnancy 
and  childbearing  may  result  from  feelings  of  insecurity  and  inadequacy  or  by 
guilt  in  having  sex  for  pleasure  or  may  represent  an  effort  to  fight  off  the 
emotional  distress  of  loneliness  or  rejection.   With  more  adequate  information 
on  how  discrete  emotions  influence  the  sexual  urge,  sexual  behavior,  and  repro- 
duction, more  effective  methods  can  be  developed  for  re-enforcing  or  changing 
attitudes  consonant  with  the  well-being  of  the  individual  family  and  of  the 
broader  society. 

Proposed  Course:   This  research  is  scheduled  to  be  completed  in  FY  77. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title    :  Review  of  Psychological  and  Social  Research  Regarding 

Adolescent  Behavior 
NOl-HD-5-2821 
University  of  Wisconsin 
$48,573  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  study  is  to  perform  a  critical  review  of 
the  existing  literature  of  psychological  and  social  research  regarding 
adolescent  sexuality  and  contraceptive  and  reproductive  behavior.   This 
integrative  review  will  (a)  identify  needed  areas  of  further  research, 
(b)  develop  a  more  comprehensive  and  realistic  conceptualization  of  the 
subject,  including  both  males  and  females,  and  (c)  suggest  implications 
from  available  knowledge  for  related  policies  and  programs. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Adoles- 
cent sexual,  contraceptive  and  reproductive  behavior  is  of  interest  to  both 
biomedical   and  behavioral  scientists.   Pregnancies  of  adolescent  women 
are  often  associated  with  negative  medical  and  social  sequelae,  including 
reduced  educational  and  occupational  attainment,  increased  incidence  of 
divorce,  and  higher  completed  fertility.   The  Institute's  interest  in  the 
causes  and  consequences  of  adolescent  fertility  behavior  is  part  of  the 
overall  focus  on  the  determinants  and  consequences  of  fertility  trends. 

This  research  will  be  valuable  both  as  a  resource  for  others  as  well  as  an 
original  work.   By  pointing  out  shortcomings  in  the  research  that  has 
already  been  done  in  this  area,  the  investigator  will  help  to  improve  the 
design  of  future  studies. 

Major  Findings:   This  analytic  and  integrative  review  of  research  related  to 
adolescent  sexuality  is  only  partially  completed.   A  review  of  research  from 
1929-1972  indicates  that  rates  of  premarital  intercourse  among  white  high 
school  students  has  probably  risen,  especially  in  the  case  of  girls.   Studies 
of  women  in  college  imply  a  sharp  increase  in  premarital  intercourse  for 
women  around  1920  which  held  until  the  mid  1960 's.   The  incidence  probably 
doubled  by  1970  and  by  1973  may  have  risen  to  2/3  of  the  college  group. 
For  men,  rates  held  fairly  constant  (about  half  of  college  undergraduates) 
until  late  1960 's  when  it  too  rose.   It  appears  that  the  rates  of  premarital 
intercourse  are  becoming  about  the  same  for  men  and  women;  a  sharp  departure 
from  the  pattern  held  before  the  1960's. 

Proposed  Course:   This  project  is  scheduled  to  be  completed  in  FY  1977. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   A  Study  of  Knowledge,  Psychological  Accessibility  and 

Discontinuation  as  Factors  Affecting  Abortion  and  Contra- 
ceptive Use 

NOl-HD-52822  -, 

Planned  Parenthood  Association  of  Sacramento    .  .^ 
$23,634 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   The  Principal  Investigator  will  conduct  analysis  on  data  already 
gathered  on  677  women  seeking  abortion  and  99  women  seeking  contraceptive 
service  in  a  Planned  Parenthood  Clinic  in  California.   Three  criterion  vari- 
ables to  be  investigated  are:   accuracy  of  information  about  reproduction, 
perceived  physician  attitudes  on  contraception,  and  reasons  for  discontinu- 
ing use  of  contraception.   Controls  are  on  age,  marital  status,  history  of 
abortion,  trimester  of  abortion,  experience  with  contraception  and  contracep- 
tive preferences. 

The  aim  of  the  study  is  to  provide  descriptive  statistics  and,  after  reduc- 
tion of  the  number  of  variables,  to  assess  through  multivariate  analyses  the 
•  importance  of  selected  variables  for  discriminating  among  a  variety  of  sub- 
groups of  the  population  to  be  studied.  -..•••  .'.].•  ''.i- 

The  research  is  relevant  to  current  theoretical  and  applied  interests  includ- 
ing the  appropriateness  and  need  for  special  services  for  teenagers,  the  role 
of  abortion  as  an  alternative  to  Illegitimacy,  and  the  role  of  psychological 
accessibility  of  services  in  selection  of  methods.  . 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   This  re- 
search is  relevant  to  the  Institute's  interests  in  studying  the  antecedents, 
determinants  and  correlates  of  fertility. 

Major  Findings:   While  this  project  is  not  yet  completed,  it  appears  that 
abortion  and  contraceptive  patients  differ  on:   hesitation  to  see  an  M.D. 
over  cost  or  embarrassment;  quality  of  sex  education;  misuse  of  oral  contra- 
ceptives; geographic  area  of  residence;  age;  education  level;  and  obstetrical 
history. 

Proposed  Course:   This  study  is  scheduled  to  be  completed  in  FY  76. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Husband  and  Wife  Knowledge,  Attitudes  and  Practices 

Regarding  Fertility  Regulation 
NOl-HD-52824 
University  of  Toronto 
$38,852  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   This  study  will  use  already  collected  data  to  investigate  male 
knowledge,  attitudes  and  practices  regarding  fertility  regulation.   Special 
consideration  will  be  given  to  the  influence  of  economic  resources  and  per- 
ceptions of  the  value  of  children  on  fertility  regulation.   The  influence 
of  gender-role  behavior,  decision-making  between  husband  and  wife  and  past 
and  present  contraceptive  behavior  will  be  covered.   The  role  of  the  hus- 
band in  initiation,  maintaining  and  modifying  fertility  regulation  attitudes 
and  actions  will  be  explicated  by  these  data.' 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The 
regulation  of  fertility  is  a  topic  relevant  to  the  interests  of  the  Center. 
This  study  will  fill  gaps  in  our  understanding  of  the  role  of  husbands  in 
the  process  of  initiating,  maintaining  and  modifying  fertility  regulation 
attitudes  and  actions. 

Major  Findings:    The  analysis  to  date  has  shown  clear  patterns  in  contr- 
ception  usage  according  to  social  and  demographic  characteristics.   Similarly 
items  measuring  the  values  of  children  show  that  men  who  are  Catholic,  less 
well-educated,  foreign-born  and  with  relatively  more  children  tended  to  see 
children  as  a  positive  bond,  making  life  worthwhile,  and  an  essential  part  of 
becoming  ^an  adult.   Native-born  men  with  relatively  high  education  and  smaller 
families  tended  to  see  children  as  expensive  and  believe  people  must  sacrifice 
enjoyment  for  their  children.   Analyses  are  continuing  which  will  relate 
background  variables,  values  and  contraceptive  behavior. 

Proposed  Course:   This  project  was  initiated  in  FY  1975. 
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NICHD  ANNUAL  REPORT 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Black  Illegitimacy  and  Social  Response 
NOl-HD-52825 
University  of  Rochester 
$27,553  (1975) 


Objectives:   Whereas  previous  studies  viewed  poor,  black  urban  teenagers  as 
a  relatively  homogeneous  groups,  this  study  based  on  Rochester  (New  York) 
Adolescent  Maternity  Project  Interviews  (1969-72)  is  exploring  factors 
related  to  variations  in  norms  surrounding  illegitimacy  within  the  black 
community  as  indicated  by  behaviors,  attitudes  and  relationships  with  sig- 
nificant others,  including  parents,  father  of  the  child  and  their  peers. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   We  know 
that  illegitimacy  is  a  significant  factor  in  fertility,  which  is  the  focus 
of  our  research  on  population  within  the  Institute.   For  example,  more  than 
one-third  of  the  first  births  to  women  surveyed  in  a  recent  New  York  city 
study  were  born  out  of  wedlock.   Nonetheless,  we  have  little  research  on  the 
prevailing  social  norms  and  pressures  that  contribute  to  illegitimacy,  parti- 
cularly in  an  inner-city  poverty  group.   This  study  should  help  fill  that 
gap  for  needed  research. 

Major  Findings:   Considerable  variation  is  evident  in  the  attitudes  of  black 
adolescent  females  toward  their  out-of-wedlock  pregnancies — 44  percent 
reacted  favorably,  41  percent  were  ambivalent,  and  only  15  percent  were 
clearly  negative.   Over  time  attitudes  toward  the  baby  became  even  more  fa- 
vorable (60  percent  versus  34  percent  ambivalent  and  only  5  percent  unfavor- 
able) . 

Considerable  variations  in  the  degree  of  support  given  to  the  out-of-wedlock 
teenagers  are  also  apparent.   Some  fathers  gave  general  emotional  support 
(e.g.,  visiting  at  hoip«  subsequent  to  delivery).   Others  provided  more  con- 
crete support,  e.g.,  financial  assistance,  actual  or  planned  marriage,  etc. 
Relations  with  parents  also  v  a  ried  considerably  among  the  teenagers  with 
the  majority  (61  percent)  being  classified  as  "poor"  or  "ambivalent."  At 
the  same  time,  parental  support,  as  measured  by  such  things  as  financial 
assistance,  assistance  with  the  care  of  the  child,  etc.  was  generally  high. 

Finally,  the  teenagers  involved  have  become  contraceptors.   While  only  20 
percent  of  the  teenagers  had  used  contraceptives  prior  to  their  pregnancies, 
83  percent  were  using  some  form  of  birth  control  6-10  weeks  later  and  85 
percent  were  users  one  year  later. 

Proposed  Course:   This  project  is  scheduled  to  be  completed  in  FY  1976. 
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Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


A  Comparative  Study  of  Family  Planning  Clinic  Users 
NOl-HD-52833 
Tulane  University 
$63,941  (1975) 

Objectives:   The  objectives  of  this  study  are  to  provide  information  about  the 
use  of  family  planning  clinics  by  teenage  girls.   The  analysis  will  be  based 
upon  data  collected  in  a  large  family  planning  clinic  system  and  will  be 
available  for  black  and  white  girls  from  rural  and  urban  areas.   The  study  will 
look  at  the  differences  in  contraceptive  behavior  depending  on  whether  a  girl 
had  had  a  pregnancy  before  coming  to  the  clinic  or  not.   Comparisons  will  be 
made  between  patterns  of  program  usage  for  those  who  initiate  family  planning 
service  when  they  are  young  with  those  who  enter  at  a  later  age.   For  those 
who  become  pregnant  after  beginning  on  the  family  planning  program,  the  invest:^ - 
gator  will  examine  differences  between  those  having  a  first  and  second  pregnancy 
according  to  several  socio-demographic  characteristics. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Pregnancy 
among  teenagers  is  a  concern  from  both  social  and  medical  perspectives.   Such 
pregnancies  are  associated  with  medical  sequelae  as  well  as  social  consequences. 
While  we  do  know  that  teenagers  are  often  not  good  contraceptors,  there  are 
large  gaps  in  our  understanding  of  why  some  teenagers  come  in  for  family       flF 
planning  services  prior  to  a  pregnancy  and  others  do  not.   This  study  will 
make  maximum  use  of  available  data  to  provide  some  answers  to  these  questions. 

Major  Findings:   Preliminary  findings  are  available  for  a  sample  of  2500  girl:- 
who  had  used  the  family  planning  clinic  for  at  least  two  years,  and  in  half  '■  •' 
the  cases  three  years  or  more.  Continuation  rates  for  1-,  2-,  and  3-year  inta;.- 
vals  were  highest  for  black  girls  with  one  pregnancy  and  lowest  for  white  g;  /^^  . 
with  no  pregnancy.   At  the  end  of  one  year,  the  probability  estimate  is  that 
more  than  half  (54%)  of  the  white  nulliparous  will  have  terminated  whereas  on..  > 
one-third  of  the  other  three  groups  will  have  done  so.   The  overall  continuatior. 
rate  at  three  years  is  .20,  with  primiparous  blacks  being  the  highest  at  .25 
and  nulliparious  whites  the  lowest  at  .10. 

Principal  reasons  for  first  terminations  were  "personal"  (including  moved)  and 
failure  to  keep  an  appointment  made  on  follow-up  home  visit.   These  two  cate- 
gories accounted  for  more  than  half  of  first  terminations.   Whites  were  more   ^^ 
inclined  to  terminate  for  personal  reasons  than  blacks.  A  fairly  high  proportxu^^ 
use  the  program  discontinuously .  Of  those  who  returned  after  a  termination, 
almost  one-third  of  the  nulliparous  black  girls  re-entered  at  some  time  without 
an  intervening  pregnancy.  A  little  over  20%  of  white  girls  and  only  8%  of  primi- 
parous  black  girls  re-entered  with  no  intervening  pregnancy.   More  complete 
analysis  of  program  usage  is  in  process. 

Proposed  Course:  It  is  anticipated  that  this  project  will  be  completed  in  FY  1577, 
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Contract  and  Collaborative  Research 

Contract  Title   :   The  Impact  of  Childbearing  and  Spacing  Patterns  on  the 

Health  of  the  Mother  and  the  Development  of  the  Child 
in  an  Urban  Population 
NOl-HD-52835 

Brown  University  •  • 

$138,073  (1975) 


Contract  Number 
Contractor 

Money  Allocated 


Objectives:   This  study  builds  on  a  previous  contract  with  the  same  institution 
on  "The  Spacing  of  Pregnancies,  Births  and  Completed  Fertility  in  Relation  to 
Socio-economic  Status,  Integenerational  Mobility  and  Aspirations  for  Children, 
Aberdeen,  Scotland".   It  focuses  on  the  consequences  of  different  childbearing 
and  childrearing  patterns  at  various  ages.   Data  pertain  to:   (a)  the  health 
status  of  the  mother  for  all  80,000  pregnancy  events  that  occurred  in  Aberdeen, 
1948-1973;   (b)  age,  marital  status,  and  socio-economic  status  of  the  mother 
and  father;  and  (c)  results  of  mental  and  physical  tests  administered  to  all 
12,000  children  born  in  Aberdeen,  1950-1954,  through  the  age-11  examination 
in  school  and  to  other  birth  cohorts  as  well. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  Aberdeen 
data  provide  a  rich  source  of  longitudinal  data  on  the  effects  of  childbearing 
and  spacing  patterns  on  the  health  of  the  mother  and  the  development  of  the 
child  and  as  such  is  central  to  the  concerns  of  the  Institute. 

Major  Findings:  Pregnancy  histories  of  3,100  once-married  Aberdeen  women  show 
that  fertility  varied  inversely  by  social  class  position  among  non-mobile  women. 
Upwardly  mobile  women  tended  to  postpone  their  first  pregnancy  outcome  and  to 
have  lower  fertility  than  other  women  in  the  same  social  class  of  origin. 
Higher  status  women  in  general  are  adopting  the  lower  class  practice  of  starting 
reproduction  at  younger  ages.   Moreover,  younger  women  are  more  likely  than 
older  women  to  have  begun  reproduction  prior  to  marriage  and  to  have  concentra- 
ted their  fertility  in  the  early  part  of  the  reproductive  period.   Here  too, 
class  distinctions  are  narrowing.   The  sterilization  rate,  highest  among  the 
younger  women,  declined  consistently  by  age.   Women  who  turned  to  sterilization 
entered  the  reproductive  cycle  early,  frequently  before  marriage,  and  exper- 
ienced several  pregnancies  at  closely  spaced  intervals.   Thus  in  a  community 
setting  in  which  both  sterilization  and  the  termination  of  pregnancy  are  readily 
available  as  a  matter  of  policy,  women  are  not  adopting  such  measures  until 
they  have  already  had  several  births. 

Proposed  Course:   This  study  is  sclieduled  to  be  completed  in  FY  78. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Research  on  the  Consequences  of  Childbearing  and 

Childspacing  Patterns 
NOl-HD-52836 

The  Johns  Hopkins  University 
$80,944(1975) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:  This  study  will  use  a  national  sample  of  2,077  white  students  who 
were  high  school  sophomores  in  1955  and  who  were  surveyed  by  the  Educational 
Testing  Service  in  1955  and  in  1970.   The  analysis  will  focus  on  the  ways  in 
which  sex-role  socialization,  sex-role  orientations,  marriage,  and  fertility 
patterns  contribute  to:   sex  differences  in  levels  of  education  and  differences 
in  patterns  of  schooling;  patterns  of  female  labor  force  participation;  and  for 
those  employed  full-time,  levels  of  occupational  status  and  earnings. 

Women  are  seen  by  this  researcher  as  uniquely  subject  to  the  influence  (pro 
and  con)  of  both  their  family  of  origin  and  their  family  of  procreation.   The 
first  type  of  influence  greatly  affects  school  careers  of  women,  but  socio- 
economic achievements  of  women  are  to  be  examined  more  closely  in  regard  to 
the  second  type  of  influence — which  includes  the  needs  for  providing  child 
care  and  also  the  attitudes  of  the  husband  toward  appropriate  sex  roles  for 
women.   The  research  will  synthesize  the  impact  of  labor  force  economics,  demo- 
graphic factors,  and  social  psychological  factors  that  combine  to  influence 
career  outcomes,  including  the  choice  of  no  socioeconomic  career.   The  analysis 
will  involve  scaling  strategies  and  complex  model  construction,  path  analysis 
as  well  as  multiple  regression  and  analysis  of  variance,  to  explain  educational 
attainment,  fertility  and  labor  force  participation,  and  current  activities  and 
achievements  of  women  at  about  age  30.   This  is  to  be  a  two-year  project  of 
career  contingencies  in  the  context  of  family  constraints,  with  comparisons  of 
data  for  men  and  women  whenever  feasible.   The  analytical  product  that  will 
result  from  this  study  should  throw  much  light  on  the  effect  of  childrearing 
on  the  quality  of  life  of  the  parents  of  the  children,  under  different  circum- 
stances as  to  the  number  and  spacing  of  the  children  and  the  career  potentia- 
lities of  the  parents  who  are  involved.   The  study  deals  with  the  effects  of 
childbearing  on  the  females'  further  education  and  with  the  relationship 
between  age  at  marriage  and  education,  which  are  phenomena  not  generally 
studied.  / 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This 
research  is  relevant  to  the  Institute's  interests  in  the  correlates,  and 
consequences  of  childbearing  patterns. 

Proposed  Course:  This  study  is  scheduled  for  completion  in  fiscal  1977. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   An  Economic  Analysis  of  the  Consequences  of  Child  Spacing 

and  Related  Fertility  Behavior 
NOl-HD-52837 

The  Rand  Corporation  — 

$127,000 


Contract  Number 
Contractor 
Money  Allocated 


Obj ectives :   This  study  is  an  economic  inquiry  into  the  effects  of  spacing, 
timing  and  numbers  of  children  on  certain  aspects  of  family  behavior.   The 
project  is  assessing  the  effect  of  parity  and  number  of  siblings  on  children's 
economic  well-being  through  an  analysis  of  the  determinants  of  schooling 
received  by  children.   This  analysis  involves  the  use  of  simultaneous  equa- 
tion techniques  applied  to  a  variety  of  extant  data  sources  such  as  the 
National  Longitudinal  Survey  and  the  Income  Dynamics  Panel.   The  project  is 
also  looking  at  the  effects  of  timing,  spacing  and  family  size  on  parent 
economic  well-being.   This  involves  an  analysis  of  the  effect  of  fertility- 
related  behavior  on  consumption  and  savings  patterns  over  the  life  cycle 
and  the  relationship  between  a  wife's  earnings  and  her  prior  (and  expected) 
fertility  experience.   This  too  involves  simultaneous  equation  analysis 
applied  to  the  National  Longitudinal  Survey,  and  the  Income  Dynamics  Panel, 
as  well  as  to  the  Consumer  Anticipation  Survey  and  the  Consumer  Expenditure 
Survey. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The 
analysis  of  the  consequences  of  fertility  behavior  is  central  to  the  program 
of  the  Center.   This  study  will  elaborate  a  very  important  set  of  consequences, 
the  economic  ones.   The  successful  completion  of  this  project  will  make  a 
significant  contribution  to  our  understanding  of  the  interplay  of  fertility 
behavior  and  economic  well-being. 

Major  Findings:   A  hypothetical  life  cycle  wage  profile  has  been  developed 
for  women  in  the  sample.   This  methodology  has  improved  the  analysis  of  eco- 
nomic models  of  family  decision-making.   Results  to  date  show  that  the  oppor- 
tunity value  of  a  wife's  time  (potential  earning^)  plays  a  dominant  role  in 
determining  the  number  of  children  she  has.   This  effect  continues  even  when 
the  "cost"  of  children  to  parents  in  different  income  groups  is  controlled. 

That  the  dominating  factors  influencing  a  child's  own  schooling  levels  are 
(a)  the  educational  levels  of  the  child's  mother  and  father,  and  (b)  the 
number  of  siblings  that  he  or  she  has.   Controlling  for  siblings,  income, 
wife's  opportunity  wage,  and  a  number  of  other  factors,  husbands'  and  wives' 
schooling  levels  each  act  to  increase  the  average  schooling  levels  of  their 
children;  conversely,  controlling  for  parents'  schooling  levels,  income, 
opportunity  wages,  and  so  forth,  the  number  of  siblings  that  a  child  has 
exerts  a  strong  negative  influence  on  completed  schooling. 

Proposed  Course:   This  study  is  scheduled  for  completion  in  fiscal  1977. 
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Contract  and  Collaborative  Research 

Contract  Title  :   Analyses  of  Relationships  between  Fertility,  Marriage 

Dissolution,  and  Remarriage 
Contract  Number:   NOl-HD-52838 
Contractor      :   Research  Triangle  Institute 
Money  Allocated:   $154,130  (1975);  $79,933  (Est.) (1976) 

Objectives:   This  project  is  making  use  of  existing  data — the  1967  Survey  of 
Economic  Opportunity,  the  1971  Marital  and  Fertility  History  File,  and  the 
National  Fertility  Surveys  of  1965,  1970,  and  1975 — to  analyze  childspacing 
in  relation  to  changes  in  marital  status  of  the  mother.   The  analysis  is 
limited  to  women  with  not  more  than  four  children.   The  investigator  is  develop- 
ing a  classification  system  that  will  combine  childspacing  and  marital  history 
data  into  indices.   The  larger  bodies  of  data  (SEO  and  M/F  Histories)  are 
being  used  to  set  up  the  system  and  the  NFS  will  be  used  to  investigate  the 
relationships  of  the  indices  with  detailed  socio-economic  and  attitudinal 
variables.   This  study  builds  on  the  work  of  others  in  the  area  of  marital 
disruption  and  fertility  and  will  offer  new  insights  into  the  reciprocal 
effects  of  fertility  and  marital  dissolution. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  pro- 
ject will  offer  insights  into  two  forms  of  behavior  which  have  health  and 
social  consequences  both  for  the  individual  and  society — fertility  and  marital 
dissolution.   The  relationship  between  fertility  and  marital  dissolution  is 
complex  and  most  likely  reciprocal.   This  study  will  be  a  basis  upon  which 
other  in-depth  studies  could  be  built. 

Major  Findings:   Preliminary  results  of  descriptive  analyses  were  obtained  for 
10,032  white  women,  aged  14  or  older,  included  in  the  self-weighting  sample  of 
the  1967  Survey  of  Economic  Opportunity.   The  four  marital  groups  exhibited 
different  fertility  experiences.   Women  in  the  patterns  with  divorce  (and 
especially  the  MDMD  women)  were  more  likely  to  have  given  birth  premaritally . 
Among  the  older  women  M  group  achieved  the  highest  mean  number  of  births,  and 
the  MDMD  group  the  lowest.   The  mean  interval  from  marriage  to  the  first  birth 
was  also  the  longest  for  the  M  women,  and  shortest  for  the  MDM  women  (among 
older  women)  or  the  MDMD  group  (among  younger  women) .   The  average  time  to  each 
higher  parity  was  likewise  longest  for  the  M  women,  and  shortest  for  the  MDM 
and  MDMD  groups. 

These  results  are  based  on  small  sample  sizes  and  hence  are  subject  to  rela- 
tively large  sampling  error;  the  results  will  be  reexamined  taking  into  account 
the  sampling  variation.   The  results  are  also  subject  to  truncation  bias  since 
they  include  incomplete  histories.   Life  table  analyses  being  conducted  will 
correct  for  this  bias. 

Proposed  Course:   This  project  was  begun  in  FY  1975. 


76 


NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Relationships  of  the  Interpregnancy  Interval  and  Other 

Factors  to  Fetal,  Infant,  and  Early  Childhood  Mortalitv 
NOl-HD- 52839                ••  . 
Johns  Hopkins  University 
$16,789  (1975)  •  ■   ■    ■ 


Contract  Number 
Contractor 
Money  Allocated 


Ob  iectives :   This  project  focuses  on  the  effects  of  the  inter-pregnancy 
interval  and  other  maternal  factors  on  fetal,  infant  and  early  childhood 
mortality.   The  analysis  will  be  based  on  vital  registration  data  dating 
from  1966  to  the  present  from  rural  Bangladesh.   This  is  a  unique  data  set 
which  will  enable  the  researcher  to  observe  basic  relationships  of  the 
timing  of  pregnancies  to  the  incidence  of  fetal,  infant  or  early  childhood 
mortality.   The  investigator  will  be  able  to  control  for  the  outcome  of 
immediately  preceding  pregnancy,  number  of  previous  pregnancies,  number  of 
live  births,  history  of  previous  pregnancy  losses,  history  of  previous  child 
losses  and  age  of  mother.   Multivariate  statistical  analyses  of  the  data 
will  be  performed. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This 
project  will  make  important  contributions  to  our  understanding  of  the  inter- 
play of  pregnancy  patterns  and  fetal,  infant  and  early  childhood  mortality. 
This  project  will  provide  data  on  the  health  consequences  of  family  building 
patterns  which  is  of  value  both  to  social  and  biomedical  scientists. 

Major  Findings:   Pregnancies  conceived  in  less  than  12  months  have  a  higher 
risk  of  early  fetal  death  than  those  conceived  after  more  than  12  months, 
especially  if  the  preceding  pregnancy  was  a  live  birth,  presumably  breast- 
fed for  at  least  a  year.   Similarly,  the  post  neo-natal  mortality  rate  is 
higher  for  live  births  conceived  in  less  than  12  months  following  a  previous 
pregnancy  than  for  longer  interpregnancy  intervals.   Pregnancy  intervals 
of  less  than  12  months  also  significantly  reduce  second  and  third  year 
survivorship  of  children  born  immediately  preceding  the  pregnancy. 

Proposed  Course:   This  project  was  initiated  in  FY  1975  and  is  expected  to 
be  completed  in  FY  1976. 
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Contract  and  Collaborative  Research 

Contract  Title  :   Research  on  the  Consequences  of  Childbearing  and  Child- 
spacing  Patterns  for  Parents 
NOl-HD-52840 

Battelle  Memorial  Institute 
$94,860  (1975) 


Contract  Number 
Contractor 
Money  Allocated 


Ob  iectives :   This  project  focuses  on  the  effects  of  age  at  first  marriage, 
age  at  first  birth  and  the  number  and  timing  of  births  on  (1)  parental 
satisfaction,  (2)  marital  satisfaction,  marital  dissolution  and  remarriage, 
(3)  characteristics  describing  the  marital  relationship,  (4)  the  occupational 
behavior  of  each  marriage  partner,  (5)  geographic  mobility,  (6)  family  income, 
(7)  religious,  community,  and  leisure  activities,  and  (8)  personal  esteem. 
The  effects  of  childbearing  and  childspacing  on  these  outcomes  will  be  examined 
for  both  women  and  men  and  comparisons  will  be  drawn  between  the  two  sexes. 

This  analysis  will  be  based  on  data  collected  from  a  study  by  Coleman  of  high 
school  students  and  a  15-year  follow-up  of  these  same  respondents. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  study 
will  be  valuable  in  the  insights  it  will  gather  to  the  interrelationship  of 
fertility  behavior  and  social  and  psychological  well-being.   Fertility  be- 
havior ha's  both  biomedical  and  social  consequences  and  this  research  will 
elaborate  on  how  biological  phenomena  result  in  social  and  psychological  out- 
comes for  people  and  under  what  conditions. 

Proposed  Course:   This  project  was  initiated  in  FY  1975  and  is  expected  to  be 
completed  in  FY  1977. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Chanses  in  Sex  Role  Attitudes  and  Birth  Expectations 
1  Y01-HD-A]n23-00 
I'.S.  Bureau  of  the  Census 
?30,50n  (197ft) 


Objectives:  The  purpose  of  this  project  is  to  analyze  the  interrelationship 
of  sex  role  attitudes  and  fertility  taking  into  account  other  life  events, 
including  labor  force  activity,  marital  status  and  education.   The  research 
will  be  based  on  data  from  the  National  Longitudinal  Study  of  the  Education 
and  Market  Experiences  of  Young  Women.   The  data  will  cover  the   time  period 
1968-1973  for  a  group  of  young  women  who  were  age  14-29  at  the  earliest  time 
period.   The  research  will  produce  a  series  of  three  papers  as  described  below: 

1.  An  analysis  of  the  relationship  between • changes  in  the  sex  role  attitudes 
and  shifts  in  expected  family  size  of  young  women.   The  impact  of  such  important 
events  in  these  women's  lives  as  marriage,  birth,  divorce,  and  work  experiences 
on  this  relationship  will  be  examined. 

2.  An  analysis  of  the  short  run  stability  of  young  women's  family  size  plans 
and  the  effect  of  social,  demographic  and  economic  variables  as  well  as  the 
women's  family  background  on  changes  in  these  plans. 

3.  Test  of  the  role  hiatus  hypothesis  that  women's  sex  roles  attitudes  are 
substantially  influenced  by  whether  they  spend  a  period  of  their  early  years 

in  non-traditional  roles,  i.e.,  college,  employment,  etc.   Women  who  experience 
this  role  hiatus  should  demonstrate  stronger  tasts  for  work,  plan  for  smaller 
families  and  be  more  liberal  in  their  sex  role  attitudes  than  others. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Recent 
research  indicates  the  importance  of  sex  role  (or  gender  role)  attitudes  for 
fertility  behavior.   This  is  a  unique  project  in  that  it  is  based  on  longitu- 
dinal data  gathered  on  these  topics  from  women  who  are  at  the  life-cycle  stages 
where  decisions  are  being  made  about  marriage,  childbearlng  and  employment.   It 
is  anticipated  that  this  study  will  make  a  significant  contribution  to  our 
understanding  of  the  relationship  of  sex  roles  to  fertility  and  also  to  our 
understanding  of  the  factors  which  influence  sex  role  attitudes  themselves. 

Proposed  Course:   This  project  will  conclude  in  FY  1977. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Childbearing  Patterns,  Psychological  Traits,  and  the 

Welfare  of  Married  Couples 
NOl-HD-62813 

American  Institutes  for  Research 
$22,826  (1976) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   Utilizing  a  prospective  design  over  a  two-year  period,  the  proposed 
project  seeks  to  examine  the  relationship  between  the  antecedent  measures  of 
age  at  first  marriage,  age  at  birth  of  the  first  child  within  the  first  marriage, 
and  intendedness  of  birth  of  the  first  child  within  the  first  marriage,  and  a 
set  of  outcome  measures  reflecting  the  welfare  of  married  couples.   The  outcome 
measures  include  wife's  work  status  and  work  satisfaction,  husband's  work  status, 
wife's  marital  satisfaction,  the  wife's  perception  of  marital  conflict,  the 
occurrence  of  marital  separation  and/or.  divorce,  the  occurrence,  timing,  and 
intendedness  of  (additional)  childbearing,  the  wife's  overall  child  rearing 
satisfaction  and  specific  child  rearing  gratifications  and  problems,  the  wife's 
health  status,  and  changes  in  the  family's  financial  status. 

The  proposed  project  will  use  data  already  collected  from  a  psychologically 
diverse  sample  of  650  married  couples,  half  the  sample  being  stratified  for  age 
at  first  marriage  of  the  female  subject  and  the  other  half  being  stratified  for 
age  at  birth  of  the  first  child  within  the  first  marriage  of  the  female  subject. 

After  analyses  have  been  conducted  between  the  antecedent  and  the  outcome     - 
measures,  additional  analyses  will  be  pursued  which  will  examine  the  manner 
in  which  selected  psychological  trails  affect  the  outcome  measures.   These 
traits  include  the  sex  role  orientation  of  both  husband  and  wife,  eight  per- 
sonality traits  of  both  husband  and  wife,  and  several  types  of  sex  role 
orientation  and  personality  trait  homophily  of  the  marital  couple. 

Finally,  more  complex  analyses  will  examine  the  interaction  between  the  ante- 
cedent age  and  intendedness  measures  and  the  psychological  trait  measures  as 
both  of  these  affect  outcome  measures.   The  overall  intent  of  these  latter 
analyses  will  be  to  examine  the  interaction  effects  between  childbearing 
patterns  and  psychological  traits,  and  the  relative  strength  of  each,  in 
influencing  the  welfare  of  married  couples  during  the  first  two  years  following 
marriage  or  the  birth  of  their  first  child. 

This  study  will  add  to  knowledge  of  the  effects  of  childbearing  on  couples' 
welfare  and  psychological  well-being.   Change  in  sex  role  data  will  be 
particularly  interesting.   Strengths  of  the  proposal  are  the  fact  that  both 
husband  and  wife  data  are  available  and  that  the  data  are  longitudinal,  which 
should  get  at  the  dynamics  of  behavior  and  overcome  the  psychological  screening 
effect  of  retrospective  data. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  research 
is  relevant  to  the  Institute's  interests  in  the  consequences  of  childbearing. 

Proposed  Course:   This  study  is  scheduled  for  completion  in  fiscal  1977. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   The  Consequences  of  Family  Structure  and  Maternal  State 

for  Child  and  Mother's  Development 

NOl-HD-62820  ■  ■'-  '''■■■'    "'■     - 

Columbia  University  ■  '   "'■'  '*'   ■ 

$123,651  (1976)  -  ■  -   •  '"'■'       '    '       • 


Contract  Number 
Contractor 
Money  Allocated 


Ob  iectives:   This  is  a  study  of  the  effect  of  family  size  and  childspacing 
upon  the  health  and  social  development  of  children,  using  a  Danish  popula- 
tion of  9,000  children  born  in  1959-61  in  Copenhagen.   Data  will  be  analyzed 
to  determine  effects  of  order  of  birth  and  sex,  age  of  mother,  wantedness, 
spacing,  perinatal  factors,  parental  health  and  social  and  family  structure 
variables.   Additional  data  will  be  collected  on  development  of  children, 
school  performance,  delinquency,  and  psychological  and  social  functioning. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  study 
will  exploit  an  excellent  data  file  to  explore  the  consequences  of  family 
size,  birth  order,  and  childspacing  for  a  variety  of  health,  psychological, 
and  social  outcomes.   It  promises  to  contribute  considerably  to  knowledge 
concerning  the  effect  of  both  family  size  and  birth  spacing  on  the  health 
and  social  development  of  children. 

Proposed  Course:   This  study  was  initiated  in  FY  1976  and  is  expected  to 
be  completed  in  3  years.  '■  ■  ■  ■  '     •  ■"■■   '  '   ' 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Contraceptive  Attitude  Dimensions  and  the  Prediction 

of  Contraceptive  Behavior 
NOl-HD-62824 

American  Institutes  for  Research 
$23,205  (1976) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   This  study  will  investigate  the  relationship  between  contraceptive 
attitude  dimensions  and  subsequent  contraceptive  behavior,  using  extant  data. 
Account  will  be  taken  of  other  variables  that  can  influence  contraceptive 
behavior  such  as  personality  traits,  female  role  orientation,  sexual  attitudes, 
and  motivations  for  motherhood.   Analysis  will  be  on  data  collected  in  January, 
1974  on  1000  females  aged  18-27,  with  1/3  each  just  mothered,  just  married, 
and  never  married.   The  subjects  responded  to  a  number  of  scales  developed 
largely  by  the  author  and  refined  through  internal  consistency  and/or  criterion 
group  techniques;  on  such  topics  as  contraceptive  attitudes,  motivation  for 
parenthood,  heterosexual  initiative,  behavior  stability,  planning  and  future 
orientation,  female  role  orientation,  sexual  regulation  and  sexual  satisfaction 
and  maternal  attitudes.   Approximately  3pO  spouses  and  50  male  friends,  meeting 
the  same  general  requirements  as  the  women  for  race  and  language,  were  also 
tested.   A  follow-up  interview  took  place  January,  1975.   Since  funds  for  the 
follow-ups  and  several  types  of  analyses  have  been  obtained  elsewhere,  it  is 
proposed  here  to  use  correlation  techniques  to  attempt  to  assess  predictive- 
ness  from'  the  contraceptive  attitudes,  personality  traits,  female  role  orien- 
tations and  sex  attitudes  to  several  contraceptive  behaviors  (such  as  continua- 
tion, new  methods  adopted,  frequency  of  use,  spouse  communication  about  use, 
etc.)  and  contraceptive  complaints.   Through  sub-group  analyses,  it  is  proposed 
to  assess  the  interaction  between  contraceptive  attitudes  and  moderator 
variables  -such  as  demographic,  life  cycle,  psychological  trait,  and  spouse 
(or  partner)  attitude  variables.   Also,  reliability  and  validity  of  the  measures 
will  be  assessed. 

This  study  contains  rare  data,  considering  its  inclusion  of  the  husbands  and 
sexual  partners  of  women  in  the  study.   It  is  expected  that  the  results  of  the 
analyses  will  provide  well  constructed  measures  specifically  designed  to  assess 
contraceptive  and  reproductive  related  psychological  characeristics. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  research 
is  relevant  to  the  Institute's  interests  in  studying  the  antecedents,  deter- 
minants and  correlates  of  fertility. 

Proposed  Course:   This  study  is  scheduled  for  completion  in  FY  19/7. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

A  Study  of  Childlessness  and  One-Child  Families 

NOl-HD-62825 

University  of  California 

$61,764  (1976) 


Objectives:   This  is  a  study  of  historical  trends  in  childlessness  and  one- 
child  families  in  the  UoS.  with  comparative  analysis  of  trends  in  the  same 
phenomena  in  a  large  number  of  other  countries.   The  study  includes  analysis 
of  characteristics  of  women  (education,  size  of  place,  employment,  occupation, 
marital  status)  having  0  or  1  child,  as  well  as  a  study  of  the  motives,  social 
norms  and  sanctions  relevant  to  minimal  fertility.   Attention  will  be  given 
to  survey  data  relating  to  ideal  family  size,  desired  number  of  children, 
age  at  marriage  and  work  roles. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  study 
is  relevant  to  the  program  of  research  in  the  behavioral  sciences  because 
it  deals  with  one  extreme  of  the  fertility  distribution  curve,  and  can  shed 
light  on  factors  affecting  motivation  for  fertility  limitation.   It  is  par- 
ticularly timely  in  view  of  current  social  emphases  upon  fertility  limitation 
and  advocacy  by  some  groups  of  childlessness  and  one-child  families.   The 
study  of  factors  affecting  such  behavior  provide  complementary  data  to  the 
behavioral  science  program  to  study  consequences  of  family  size. 

Proposed  Course:   This  study  was  funded  in  1976  and  is  expected  to  require 
3  years  to  complete. 


83 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title    :  Methods  and  Techniques  for  Using  the  1960-1970  Census 

One  Percent  Public  Use  Sample 
NOl-HD-2-2707 ;  NOl-HD-6-2828 

National  Data  Use  and  Access  Laboratories,  Inc. 
$235,403  (1972);  $252,296  (197A) ;  $232,440  (1976) 


Contract  Number 
Contractor 
Money  Allocated 


Obj  ectives :   The  purpose  of  this  contract  is  to  develop  techniques  to 
facilitate  the  wider  use  of  public  use  data  files,  such  as  the  Public  Use 
Sample  of  the  Bureau  of  the  Census,   The  project  emphasis  is  on  the  handling 
of  very  large  files  by  the  writing  of  COBOL  and  FORTRAN  programs  which  will 
allow  available  computer  packages  (SPSS)  to  be  used  with  the  Census  data 
and  to  enable  researchers  to  access  large  complex  files  with  a  minimum  of 
programming  and  maximum  speed.   The  project  also  provides  for  the  prepara- 
tion of  users'  manuals  and  provision  of  classroom  instruction  as  well  as 
maintenance  of  the  package  for  those  who  acquire  them. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  U.S. 
Census  is  one  example  of  the  important  public  data  sources  available  for 
demographers  and  other  social  scientists.   The  value  of  these  very  expen- 
sive data  sets  has  been  limited  by  the  cost  and  complexity  of  their  anal- 
ysis.  The  programs  developed  under  this  contract  serve  to  open  up  many 
public  use  files  for  analysis  and  greatly  enhance  their  value.   Files 
such  as  the  Census  of  Population  and  the  Consumer  Expenditure  Survey  have 
great  potential  for  assisting  us  in  the  analysis  of  population  trends, 
consequences  of  migration,  cost  of  children  and  impact  of  population  on  the 
quality  of  life. 

Major  Findings:   During  the  course  of  this  contract  DUALabs  has  created  two 
basic  computer  software  systems — PUSH  and  CENTS-AID.   PUSH  enables  resear- 
chers to  take  the  very  large,  hierarchical  file  of  Public  Use  Sample  File  of 
the  Census  Bureau  and  analyze  it  with  SPSS.   SPSS  is  a  widely  available  and 
easily  used  analysis  package  which  provides  a  wide  array  of  statistical 
capabilities.   SPSS  has  been  distributed  to  many  sites,  the  manual  has  been 
widely  distributed  and  training  sessions  have  been  held. 

CENTS-AID  is  now  in  its  second  version  and  provide  somewhat  different  capa- 
bilities than  PUSH.   CENTS-AID  II  is  not  file  dependent  and  provides  rapid 
cross-tabulation  of  very  large  files,  even  complex  hierarchical  files. 
A  minimum  of  programming  is  required  and  this  in  conjunction  with  its  speed 
of  running,  results  in  very  inexpensive  analysis  of  large  files.   CENTS-AID 
II  is  a  cross-tabulation  program  which  provides  some  statistics  (mean,  med- 
ian, standard  deviation,  percentage  distribution)  and  will  be  augmented 
with  a  correlational  sub-routine  in  the  coming  year.   A  documentation 
program  has  also  been  created. 

Proposed  Course:   This  project  is  scheduled  to  terminate  in  FY  77. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Couple  Decision-Making  for  Sterilization 

NOl-HD-62829 

The  University  of  Texas  (Austin) 

$19,658  (1976) 


Objectives:  This  study  will  investigate  the  factors  determining  the  choice  of 
male  versus  female  sterilization.   Two  hundred  married  couples  seeking  male 
sterilization  and  an  equal  number  seeking  female  sterilization  at  Brooke 
Army  Hospital,  San  Antonio,  Texas,  will  be  interviewed.   Spouses  of  patients, 
as  well  as  patients,  will  be  interviewed.   The  determinants  to  be  studied 
are  the  types  of  conjugal-role  relationships  (interactions  between  husband 
and  wife),  decision-making  processes  involved  and  sources  of  information 
about  sterilization.   Although  the  study  is  limited  to  a  population  of  couples 
who  have  already  made  the  decision  for  sterilization  (as  opposed  to  other 
means  of  birth  control),  factors  involved  in  male  versus  female  sterilization 
are  of  considerable  theoretical  interest,  especially  in  view  of  the  recent 
trend  toward  male  sterilization.    .  , 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This 
research  is  relevant  to  the  Institute's  interests  in  the  correlates  and 
determinants  of  fertility  regulating  behavior. 

Proposed  Course:   This  study  is  scheduled  for  completion  in  FY  77. 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Motivation  for  Fertility  Control  and  Childbearing 

NOl-HD-62830 

Kansas  State  University 

$40,359  (1976) 


Objectives:   The  aim  of  this  research  is  to  study  the  relationship  of  role 
conflict,  the  degree  of  specificity  regarding  the  requirements  of  various  roles, 
and  the  degree  of  conflict  between  roles  with  motivation  for  control  of  ferti- 
lity.  The  basic  hypothesis  is  that  a  high  degree  of  role  conflict  is  associated 
with   high  motivation  to  avoid  fertility.   It  is  also  hypothesized  that  the 
degree  of  role  specificity  has  both  an  indirect  and  direct  positive  impact  on 
the  degree  of  motivation  to  control  fertility.   Thus  when  familial  sex-roles, 
recreational-associational  roles  and  job-related  roles  compete  with  the  parent- 
ing role,  it  is  thought  that  there  will  be  external  role  conflict  with  a 
resulting  increase  motivation  for  control  of  fertility. 

A  major  objective  is  to  develop  measures  of  motivation  for  fertility  control 
and  measures  of  various  dimensions  of  role  specificity  and  role  conflict.  The 
major  instrument  will  be  a  questionnaire;  additional  data  will  be  obtained 
through  an  interview.   The  questionnaire  will  be  designed  to  obtain  men's  and 
women's  perceptions  of  various  adult  roles  and  the  potential  incompatibility 
of  these  roles:   parenting  roles,  familial  sex  roles,  recreational  associational 
roles  and-  job-related  roles.   After  extensive  pretesting  the  instrument  will 
be  used  with  200  couples  in  Manhatten,  Kansas. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Within  the 
framework  of  research  arrived  at  understanding  the  determinents  of  fertility 
patterns,  the  negative  relationship  between  women's  work  activities  and  their 
desired  and  actual  fertility  is  pervasive.   Recent  investigations  indicate  that 
the  factor  of  importance  may  be  role  behavior  rather  than  employment  activities 
per  se.   This  project  is  well  grounded  both  in  role  theory  and  in  the  current 
state  of  knowledge  regarding  gender  roles  and  fertility.   It  is  expected  that 
this  research  will  make  a  contribution  to  our  growing  knowledge  regarding 
factors  which  influence  fertility  behavior. 

Proposed  Course:   This  project  is  scheduled  for  completion  in  FY  1977. 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Family  Planning  Decision-Making  Related  to  Perceptions, 

Attitudes,  and  Normative  Beliefs 
NOl-HD-62831 

Battelle  Memorial  Institute 
$53,175   (1976) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   This  proposal  utilizes  a  decision-making  model  which  considers 
both  attitudinal  and  normative  variables.   Family  planning  behavior  will  be 
investigated  as  a  function  of  (a)  beliefs  about  the  perceived  consequences  of 
certain  family  planning  behaviors  and  the  evaluation  of  those  consequences, 
and  (b)  beliefs  about  what  others  think  one  should  do  (normative  beliefs)  and 
the  motivation  to  comply  with  those  others.   The  theoretical  basis  of  the 
study  rests  on  the  assumption  that  contraceptive  behavior  will  be  a  function 
of  the  respondent's  beliefs  about  the  wishes  .and  expectations  of  significant 
others,  particularly  the  spouse,  with  regard  to  contraceptive  techniques.  It 
is  proposed  to  do  a  two-stage  longitudinal  study  of  390  married  couples  in 
Seattle,  Washington,  with  wives  in  the  age  range  of  25-34.  The  proposed  research 
has  five  primary  purposes:   (1)  to  specify  how  married  couples  perceive 
available  methods  of  contraception;  (2)  to  determine  how  these  perceptions 
are  related  to  couple  decision-making  and  contraceptive  behavior;  (3)  to 
investigate  the  ways  in  which  these  perceptions  and  behaviors  change  over  a 
12-month  period,  and  for  what  reasons;  (4)  to  understand  how  traditional 
sociological  and  economic  variables,  specifically  religion,  socio-economic 
status  (SES)  and  age,  operate  through  social  psychological  variables  to  in- 
fluence fertility  related  behavior;  and  (5)  to  study  the  use-effectiveness  of 
a  number  of  contraceptive  methods  as  a  function  of  (a)  perceptions  of  these 
methods  and  (b)  strength  of  motivation  for  fertility  control. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This 
research  is  relevant  to  the  Institute's  interests  in  the  antecedents  and 
determinants  of  fertility. 

Proposed  Course:   This  study  is  expected  to  be  completed  in  fiscal  1979. 
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Contract  Title   :   Fertility  Decision-Making  as  Related  to  Parity,  Marital 

Stage,  and  Education 
NOl-HD-62832 

Institute  for  Research  in  Social  Behavior 
$162,121  (1976) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   This  proposal  is  for  an  exploratory  study  on  processes  which  indi- 
viduals and  couples  use  in  (a)  the  decision  to  have  a  child  or  not  to  have  a 
child,  and  (b)  to  use  contraception  or  not  to  delay  or  avoid  pregnancy.   Theo- 
retical foundations  of  the  study  are  decision-making  and  communication  and 
conflict  resolution  theory.   Data  collection  by  means  of  a  questionnaire  will 
focus  on:   (a)  behavioral  intentions  of  each  partner  with  respect  to  having 
the  next  child  and  using  contraception  to  delay  or  avoid  pregnancy;  (b)  mutually 
agreed  upon  decisions  with  respect  to  this,  (c)  motivations  about  the  next 
child  and  contraception  as  well  as  about  expected  normative  behavior,  (d) 
congruence  or  conflict  between  husband  and  wife  regarding  motivation,  (e) 
decision-making  process  of  the  couple  with  emphasis  on  congruence  or  conflict 
between  husband  and  wife. 

Subjects  for  the  pilot  study  will  be  240  young  couples  selected  from  marriage 
and  birth  records  in  two  San  Francisco  Bay  area  counties.   Data  will  be  collected 
from  three  groups  of  couples:   (1)  childless  couples  married  for  six  months;  ; 
(2)  childless  couples  married  for  eighteen  months;  and  (3)  couples  who  have 
had  their  second  child  six  months  prior  to  data  collection.   All  three  groups 
will  include  equal  numbers  of  persons  with  at  least  some  college  education  and 
persons  with  a  high  school  education  or  less.   The  data  collection  instrument 
will  be  a  paper-and-pencil  form  administered  simultaneously  but  separately  to 
husband  and  wife  in  a  group  setting. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  research 
is  relevant  to  the  Institute's  interests  in  the  antecedents  and  determinants 
of  fertility. 

Proposed  Course:   This  study  is  scheduled  for  completion  in  FY  78. 
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(lontract  and  Collaborative  Research 

Alienation  and  Fertility  Control  in  the  Early  Years  of 

Marr  laRe 

N01-HI)-62833 

BowlinR   (Jreen    State    University 

$142,361   (1976)  ■     ' 


Objectives:   This  proposal  involves  testing  of  the  relationship  between  aliena- 
tion and  fertility  with  respect  to  a  broad  range  of  dependent  variables,  in- 
cluding family  size  preferences,  early  contraceptive  and  pregnancy  decision- 
making, contraceptive  use,  premarital  and  unplanned  pregnancies,  and  abortions. 
The  research  will  focus  on  the  early  years  of  chi Idbear ing.   Data  will  be 
collected  by  means  of  self-administered  questionnaires  from  a  group  of  600 
once-married  couples,  classified  according  to  wife's  age  at  marriage  and 
marital  duration.   Methodologically,  in  addition  to  development  of  new 
measures  of  alienation,  reversal  of  the  alienation  concepts  will  result  in 
focus  on  positive  measures  of  social  integration.   This  work  continues  and 
expands  on  previous  work  by  the  principal  investigators. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This  research 
is  relevant  to  the  Institute's  interests  in  the  antecedents  and  determinants 
of  fertility. 

Proposed  Course:   This  study  is  scheduled  for  completion  in  FY  79. 


89 


Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
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Behavioral  Sciences  Branch 
Contract  and  Collaborative  Research 

Fertility  Values  and  Family  Growth 
NOl-HD-62834 
Temple  University 
$167,991  (1976) 


Objectives :   The  goal  of  this  project  is  to  study  the  developmental  effects  of 
actual  fertility  on  fertility  values  within  religious  and  SES  subgroups.   This 
project  is  the  outgrowth  of  a  successful  methodological  study  by  Dr.  Kenneth 
Terhune  (1-2241)  regarding  the  conceptualization  and  measurement  of  fertility 
values.   That  study  indicated  that  the  experience  of  bearing  children  was  re- 
lated to  people's  perceptions  of  a  range  of  values  related  to  fertility  and 
family-size  desires.   In  that  study,  however,  because  longitudinal  data  were 
not  available,  it  could  not  be  determined  whether  people  with  three  children 
had  different  values  from  those  with  no  children  because  of  the  presence  of 
children.   The  study  proposed  here  will  establish  more  clearly  (a)  the  effects 
of  parity  increase  on  the  relationships  of  fertility  values  to  desired  family 
size;  (b)  the  fertility  value  relationships  that  are  associated  with  Catholic/ 
Protestant  affiliation,  social  class  and  those  that  are  independent  of  these 
two  factors;  and  (c)  the  parental  experiences  associated  with  an  increase  in 
parity. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This  project 
is  based  on  a  successful  exploratory  study  regarding  fertility  balues.   Through 
the  careful  identification  of  the  criteria  by  which  people  evaluate  various 
family  sizes  and  assess  their  costs  and  rewards,  this  research  will  enhance 
our  understanding  of  the  process  of  family  formation.   The  research  will  also 
improve  our  understanding  of  the  consequences  of  family  size  by  elaborating 
how  fertility  influences  future  decisions  about  having  children.   The  bearing 
of  children  —  family  formation  —  is  a  process  in  which  decisions  are  continual- 
ly made  and  revised  but  it  is  the  processual  aspect  that  is  most  difficult  to 
research.   To  gain  insight  into  this  process  would  be  a  significant  advance  in 
the  field  of  population  research. 

Proposed  Course:   xhe  first  stage  of  this  project  was  begun  in  FY  76. 
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Behavioral  Sciences  Branch 
Ciintrnct  and  Collaborative  Research 

Attitudes  Towani  Fertllitv  Regulating  Mechanisms 

NOl-Hn-62836 

Policy  Research  and  Planning  Group 

$70,935  (FY  1976) 


Obj ect Ives :   Two  concurrent  and  interrelated  studies  are  proposed.   The  first 
study  would  classify  attitudes  toward  each  contraceptive  method,  the  perceived 
attributes  and  use  stituations  for  each  contraceptive  method,  and  perceptions 
of  outcomes  using  the  method.   The  second  study  would  classify  attitudes 
toward  perceived  sources  of  contraceptive  methods  and  family  planning  infor- 
mation and  perceived  characteristics  of  the  sources.   In  the  first  phase, 
"domain  definition",  ethnographic  and  open-ended  interviewing  is  used  to 
elicit  respondents'  attitudes  and  perceptions.   In  the  second  phase,  the 
"beliefs  matrix"  phase,  respondents  are  asked-  to  answer  "yes  or  no"  questions 
about  each  belief  in  combination  with  each  method  or  in  combination  with  each 
source.   The  third  phase,  "preference  ranking",  involves  having  respondents 
rank  their  relative  preferences  for  different  methods  or  sources  and  their 
attributes.   The  major  independent  variables  to  be  used  are  ethnicity  and  sex 
of  respondent,  although  other  social  and  demographic  variables  may  be  used. 
The  subjects  chosen  will  be  from  rural  and  urban  contraceptive  users  in  North 
Carolina. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   This 
research  is  relevant  to  the  Institute's  interests  in  the  antecedents  and 
determinants  of  contraceptive  use  and  fertility  patterns. 

Proposed  .Course:   This  study  is  expected  tc  be  completed  in  FY  78. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  throuRh  June  30,  1976 
Center  for  Population  Rescnrc-li 
Contraceptive  Development  Branch 

Fiscal  1976  was  marked  by  a  number  of  developments  which  shows  Lhat  rtvsoarch 
aimed  at  the  development  of  new  fertility  regulating  methods  is  making  steady 
progress.   Program  decisions  have  imparted  increased  emphasis  on  the  product 
development  area  and  clinical  trials  of  several  methods  of  fertility  regulation. 
The  program  in  directed  fundamental  research  has  continued  but  with  a  somewhat 
diminished  emphasis.   Progress  of  the  overall  program  will  be  discussed  below 
under  the  two  categories  of  (A)  Directed  Fundamental  Research  and  (B)  Product 
Development  Research. 

A.   Directed  Fundamental  Research 

Continued  progress  in  well-defined  areas  of  reproductive  biology  and  bio- 
chemistry has  been  supportive  of  the  applied  phases  of  the  program. 

Studies  in  the  Female 

Ovulation  Detection  and  Prediction   —  ■ 

The  aim  of  this  program  is  to  develop  reliable  methods  for  ovulation  detection 
and  prediction  which  can  eventually  be  reduced  to  practical  uses  for  management 
of  fertility.   The  initial  efforts  still  remain  within  the  province  of  labora- 
tory science.   Optical  transducers,  placed  extraluminally  on  the  ampullary 
portion  of  the  o\'iduct,  have  reliably  detected  the  cumulus  egg  mass  in  chroni- 
cally instrumented  rabbits  without  affecting  normal  ovum  transport  or  fertility. 
Preliminary  experiments  in  pigtail  monkeys  show  agreement  between  ovum  detection 
and  blood  serum  levels  of  luteinizing  hormone  and  estradiol.   This  preparation 
could  provide  an  excellent  means  of  checking  indirect,  non-invasive  approaches 
to  ovulation  detection. 

Another  approach  being  undertaken  is  the  development  of  a  postovulatory  indicator 
to  measure  the  increase  in  either  progesterone  or  one  of  its  metabolites  in 
saliva  and  urine.   Such  a  system  would  enable  couples  to  have  coitus  two  days 
after  ovulation  has  definitely  been  established  and  for  the  rest  of  the  cycle. 
This  method  would  theoretically  be  more  accurate  than  present  methods  which 
depend  on  changes  in  basal  body  temperature. 

Tn  the  area  of  ovulation  prediction,  progress  has  been  accomplished  in  ascer- 
taining changes  in  sialic  acid  concentration  during  the  menstrual  cycle.   Sialic 
acid  concentrations  in  saliva  decrease  approximately  2.')  days  hcrore  the  I.H  surge 
(ovulation  occurs  approximately  10-12  hours  after  this  surge).   Tests  were  con- 
ducted on  only  10  cycles,  and  if  these  results  can  ho  extrapolated  to  large 
numbers  of  women,  it  may  be  possible  to  develop  a  tape  or  "dip-stick"  indicator. 

The  Oviduct 

The  study  of  the  role  of  oviduct  in  gamete  transport  has  been  considerably 
advanced  through  the  development  of  sensitive  microminiature  force  and  optical 


transducers.   Multiple  attachments  of  these  transducers  on  a  single  oviduct 
have  yielded  valuable  information  on  contractile  mechanisms  and  wave  propaga- 
tion.  The  character  of  wave  propagation  is  dependent  on  the  hormonal  status 
of  the  animal.   Experiments  in  rabbits  suggest  that  ovum  transport  may  be  more 
dependent  on  the  activity  of  cilia  than  on  muscle  contractions.   Ascertainment 
of  the  relative  importance  of  muscle  contractility  and  ciliary  beat  on  ovum 
transport  will  be  further  facilitated  by  utilization  of  laser  technology  for 
monitoring  ciliary  motion. 

One  of  the  major  problems  in  transducer  development  has  been  the  relatively 
short  life-time  of  these  instruments.   Special  coating  techniques  have  been 
adopted  for  insulation  of  transducers  from  body  fluids  which  should  result  in 
improved  lifetime. 

The  Cervix 

Both  the  physical  properties  and  chemical  constituents  of  cervical  mucus  are 
influenced  by  estrogens  and  progestogens.   In  recent  studies,  specific  binding 
proteins  have  been  measured  in  cytosols  from  the  human  cervix.   Control  of  the 
level  of  cytoplasmic  steroid  binding  ability,  i.e.,  the  capacity  to  respond  to 
hormone,  is  of  potential  interest  in  the  understanding  of  the  hormonal  control 
of  mucus  production.   Since  secretory  phase  mucus  is  hostile  to  sperm  migration 
knowledge  of  such  control  may  be  useful  in  designing  drugs  to  stimulate  its 
continuous  production. 

Elucidation  of  the  biochemistry  of  cervical  mucus  in  bonnet  monkeys  is  pro- 
gressing.. The  follicular  phase  has  been  well  characterized  with  definitive 
data  on  the  structure  of  the  carbohydrate  chains,  especially  on  the  location 
of  the  sialic  acid  residues.   Work  on  mucus  from  the  luteal  phase  is  well 
under  way. 

Ovary-Corpus  Luteum 

One  of  the  factors  that  appears  to  influence  corpus  luteum  function  is  blood 
flow.   Blood  flow  to  the  luteal  ovary  increases  from  less  than  1  ml/min.  to 
3  to  7  ml/min.  as  the  corpus  luteum  develops  and  is  maintained.   During  re- 
gression, blood  flow  to  the  luteal  ovary  declines  sharply  and  the  decline  is 
attributable  to  reduced  blood  flow  to  the  luteal  compartment. 

A  rational  approach  to  development  of  new  chemical  contraceptives  could  be 
based  on  interference  with  progesterone  biosynthesis.   Considerable  research 
has  been  carried  out  with  the  d-isomer  of  aminoglutethimide  as  a  model  sub- 
stance.  This  isomer  depresses  progesterone  synthesis  more  effectively  than 
the  1-isomer.   In  the  baboon,  definite  luteolysis   was  observed  foJlowing 
treatment  with  d-glutethimide .   It  is  of  interest  that  in  this  species  preg- 
nancy is  compatible  with  rather  low  progesterone  levels.   A  potential  draw- 
back to  progesterone  biosynthesis  inhibition  has  been  the  possibility  of 
inhibitors  interfering  with  adrenal  function.   Analysis  of  the  effects  of 
several  model  inhibitors  on  adrenal  11-hydroxylation  indicate  that  11-hydro- 
xylation  is  much  less  inhibited  than  side-chain  cleavage,  suggesting  a  high 
degree  of  specificity. 
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Mechanism  of  Hormone  Action 

Progesterone  produced  by  the  cori^us  Juteum  and  the  placenta  plays  a  crucial 
role  in  reproductive  processes.   The  expression  of  progestational  activity 
is  thought  to  be  dependent  on  binding  of  the  hormone  to  intracellular  recep- 
tors.  Considerable  effort  has  been  expanded  on  the  purification  of  the  c:yto- 
sol  progesterone  receptor  via  conventional  and  affinity  chromatography.   About 
a  2000-fold  purification  has  been  achieved  and  it  is  estimated  that  an  addi- 
tional 10-fold  purification  would  bring  the  receptor  to  homogeneity.   The  high 
affinity  interaction  between  the  receptor  and  ATP  may  play  a  role  in  the 
function  of  the  receptor.   Attempts  are  now  being  made  to  describe  the  fate  of 
ATP  that  is  bound  to  the  receptor. 

The  utilization  of  receptor  assays  for  the  analysis  of  binding  affinities 
has  contributed  to  a  better  interpretation  of  possible  drug  effects.   Data 
derived  from  treatment  of  animals  are  frequently  difficult  to  interpret 
because  a  drug  exhibits  a  mixed  hormonal  profile.   It  has  recently  been 
shown  that  an  androstenediol  derivative  with  antif ertility  activity  competes 
for  the  progesterone  receptor.   In  organ  culture  the  same  drug  blocked  the 
effect  of  progesterone  on  glycogen  biosynthesis.   This  drug  has  a  certain 
amount  of  androgenic  activity  and  as  such  it  was  difficult  to  state  what  was 
its  mechanism  of  action.   These  data  tend  to  suggest  that  the  androgenic  com- 
ponent is  not  responsible  for  the  antif ertility  activity  observed  especially 
since  another  potent  androgen  (testosterone)  did  not  produce  similar  results. 
This  type  of  activity  analysis  is  helpful  in  providing  significant  leads  to 
the  synthetic  program. 

Studies  of  Male  Reproductive  Process   >-         ■;  .  .  ■ 

A  number  of  enzymes  that  play  a  role  in  the  fertilization  process  have  been 
identified  on  acrosomal  membranes — acrosin,  arylsulfatase,  hyaluronidase, 
6-glucuronidase,  and  neuraminidase.   During  the  current  year,  two  more  enzymes 
have  been  localized — an  amino  peptidase  and  a  specific  endoproteinase.   If 
these  two  enzymes  are  capable  of  zona  pellucida  dissolution,  as  preliminary 
data  suggest,  they  may  turn  out  to  be  more  susceptible  to  specific  inhibitors. 


More  evidence  has  accumulated  during  the  past  year  implicating  Sertoli  cells 
as  the  source  of  androgen  binding  protein  (ABP) .   Using  equilibrium  centrifu- 
gation,  essentially  pure  cultures  of  Sertoli  cells  have  been  isolated.   I';xamin- 
ation  of  the  culture  medium  has  revealed  the  presence  of  an  androgen  binding 
protein.   This  material  co-migrates  with  binding  proteins  seen  in  rcte  fluid 
and  rabbit  serum.   The  amount  of  binding  activity  in  the  medium  is  increased 
in  cultures  treated  with  FSH ,  but  is  also  seen  even  in  the  absence  of  FSII 
stimulation.   Further  research  is  required  to  determine  the  physi(. logic  ro 1 e 
of  ABP  in  transporting  androgens  tf)  the  seminiferous  tubules  ;ind  epididymis. 

B.   Product  Development  Research    ■"■'  '     ••••■ 

Development  of  improved  fertility  regulating  modalities  lias  made  considerable 
progress  during  the  past  year.   Kspecially  noticeable  has  been  the  expansion 
of  clinical  trials  involving  both  drug  and  method  approaches.   Major  advances 
in  the  overall  program  are  summarized  below. 
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Drug  Development  Program 

Evaluation  of  a  silicon-containing  steroid  with  estrogenic  activity  for  use  as 
a  postcoital  agent  has  been  completed.   This  agent  has  been  tested  in  rhesus 
monkeys  and  baboons  and  it  does  not  appear  that  this  steroid  offers  any  advan- 
tage over  ethynyl  estradiol  as  a  postcoital  agent. 

During  the  past  year  we  have  evaluated  several  steroids  (7a-hydroxy  ethynyl 
estradiol  and  llg-hydroxy  ethynyl  estradiol)  which  in  rats  have  shown  very 
favorable  separations  of  antifertility  from  estrogenic  activity.   However, 
these  steroids  have  shown  surprisingly  high  estrogenic  activity  in  rhesus 
monkeys.   Additional  primate  studies  are  scheduled,  but  it  is  uncertain  at 
this  time  as  to  whether  the  large  separations  of  postcoital  activity  and  estro- 
genic activity  observed  in  rats  can  be  maintained  in  primates.   We  are  also 
investigating  another  very  novel  class  of  steroids  (176-alkyl-17-desoxyestra- 
trienes)  as  potential  postcoital  agents.   This  class  of  steroids  lacks  the 
usual  hydroxyl  function  at  position  17  and  appears  to  exhibit  weak  estrogenic 
activity  while  maintaining  a  high  degree  of  postcoital  activity  in  rats. 

Another  area  of  considerable  contract  activity  in  the  synthetic  steroid  pro- 
gram is  the  quest  for  an  antiprogestational  agent.   (See  discussion  under 
Mechanism  of  Hormone  Action).   During  the  past  year,  some  novel  steroids 
(androstenediol  derivatives)  have  shown  interesting  antifertility  properties 
in  hamsters,  rats  and  baboons.   The  prototype  compound  in  this  series  does, 
however,  possess  weak  androgenic  and  estrogenic  properties.   Additional  syn- 
thesis in  this  area  is  aimed  at  optimization  of  the  antifertility  activity 
with  the  concomitant  reduction  of  androgenicity  and  estrogenicity . 

The  synthesis  of  an  orally  active  potent  androgen,  7a-methyl-14-dehydro-19- 
nortestosterone  benzoate,  in  large  quantities  (25  grams)  will  soon  be  completed 
by  the  Synthetic  Chemical  Facility  (see  below)  and  is  scheduled  for  testing 
in  primates  as  a  male  contraceptive.   Some  heterocyclic  (non-steroidal)  com- 
pounds are  also  being  studied  for  antispermatogenic  activity.   A  new  contract 
will  explore  the  possibility  of  inducing  an  FSH-neutralizing  antibody  in  the 
male  as  a  means  of  inhibiting  spermatogenesis  without  inhibiting  androgen  pro- 
duction.  This  will  be  attempted  by  carrying  out  immunizations  of  male  rabbits 
using  synthetic  peptides  of  regions  of  3-hFSH  which  are  not  homologous  to 
either  hLH  or  hTSH,  thus  eliminating  cross-reaction  with  these  hormones. 

Another  approach  toward  the  development  of  new  contraceptives  is  the  synthesis 
of  peptide  inhibitors  of  the  luteinizing  hormone  releasing  hormone  (LH-RH) . 
During  the  past  year  several  potent  antagonists  have  been  uncovered  which  are 
capable  of  preventing  ovulation  in  rats  at  doses  of  1-2  milligrams  per  animal. 
In  preliminary  experiments,  one  of  these  analogs  was  found  to  block  estrogen- 
induced  LH  release  in  rhesus  monkeys,  but  at  a  high  dose.   The  synthetic  pro- 
gram in  this  area  is  aimed  at  the  development  of  more  potent  and  longer  acting 
inhibitors  during  the  next  two  years. 

Synthetic  Chemical  Facility 

A  facility  is  now  available  to  rapidly  synthesize  laboratory  scale  quantities 
of  specific  compounds  required  by  the  CDB  for  contraceptive  investigation. 
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Thus  far,  eight  steroidal  (including  llB-hydroxyethynyl  estradiol  and  7a- 
hydroxyethynyl  estradiol)  compounds  and  one  non-steroidal  compound  have  been 
synthesized  in  five  gram  quantities.   Seventy-six  grams  of  7a-methylestrone 
have  been  synthesized.   The  latter  compound  will  be  used  for  the  preparation 
of  a  potent,  orally  active,  androgen,  7a-methyl-14-dehydro-19-nortestosterone 
benzoate.   (See  Drug  Development  Program  above  for  the  potential  utility  of 
these  compounds.) 

Biological  Drug  Testing  Program 

Compounds  prepared  under  the  contract  synthetic  program  as  well  as  those  re- 
ceived from  a  variety  of  other  sources  continue  to  be  evaluated  for  biological 
activity  at  the  Branch's  testing  facility.   Some  300  compounds  and  several  drug 
delivery  systems  have  been  studied  in  over  500  assays  during  this  fiscal  year. 
These  tests  required  the  use  of  over  17,000  rats,  1500  hamsters,  1000  rabbits, 
30  gerbils  and  a  colony  of  54  monkeys  and  63  baboons. 

Several  important  leads  have  accrued  during  this  contract  period.   Unusual 
activities  for  several  prostaglandins  have  been  observed  and  marked  separations 
of  endocrine  and  antifertility  activities  have  been  demonstrated  for  several 
classes  of  steroids.   Studies  with  an  earlier,  but  similar,  class  of  steroids 
have  been  terminated  because  the  finding  could  not  be  substantiated  in  either 
monkeys  or  baboons . 

The  estrogen  withdrawal  bleeding  test,  which  has  allowed  us  to  titrate  the 
estrogenic  potency  of  drugs  in  the  monkey  with  considerable  precision,  is 
currently  being  developed  for  the  baboon.   This  test  is  an  important  guide- 
line in  our  evaluation  of  a  drug's  potential  for  clinical  utility.  • 

Drug  Delivery  Systems 

Progress  in  this  area  is  proceeding  along  several  fronts.   Poly-peptides  of 
glutamic  acid/leucine  have  been  made  into  solid  rods  containing  progesterone. 
These  devices  have  given  steady  drug  release  in  rats  for  more  than  three  months. 
Tube  type  devices  with  a  life  span  of  one  year  are  now  being  tested  in  rats 
and  mice.   Tubes  are  also  being  made  from  polyesters,  including  homopolymers 
and  copolymers  of  e-caprolactone,  £-decalactone,  pivalolactone  and  lactide. 
Relatively  steady  release  has  now  been  obtained  with  the  use  of  sesame  oil  as 
a  carrier  and  greater  wall  thicknesses  of  the  tubes.   In  vivo  studies  have  be- 
gun.  Polylactides  have  also  been  used  to  make  microcapsules.   During  this  year 
significant  reduction  in  capsule  size  has  been  achieved;  however,  the  delivery 
rate  is  now  too  high.   Increased  coating  thicknesses  should  obviate  this 
problem, 

The  use  of  alginate  gel  to  deliver  silver  ions  to  the  oviducts  in  order  to 
achieve  blockage  has  been  successful  in  thirteen  out  of  fourteen  rabbit  ovi- 
ducts.  Monkey  experiments  are  now  being  carried  out. 

The  project  to  develop  an  estriol  releasing  lUD  received  a  temporary  setback 
when  it  became  necessary  to  switch  to  a  new  subcontractor  to  design  and  manu- 
facture the  devices.   Devices  are  now  being  made  and  have  satisfactorily  pass- 
ed _in  vitro  testing.   Rabbit  and  baboon  studies  have  once  again  been  initiated. 
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A  new  program  aimed  at  improving  bio-availability  of  orally  administered 
natural  steroids  was  initiated  during  the  current  year. 

Development  of  Sterilization  Techniques  (Male) 

Through  attrition,  the  ongoing  projects  have  been  reduced  to  two.   The  studies 
have  not  yielded  optimal  information  and  the  need  for  further  investigation 
into  the  biology,  physiology,  and  biochemistry  of  the  vas  deferens  has  become 
apparent.   Therefore,  present  studies  emphasizing  the  biologic  impact  of  cur- 
rent devices  on  the  reproductive  system  are  being  phased  out.   Once  the  data 
are  collated  and  the  sources  of  failure  determined,  a  decision  will  be  made 
as  to  whether  this  is  still  an  area  worthy  of  continuation. 

Development  of  Sterilization  Techniques  (Female) 

The  most  advanced  prototype  steerable  hysteroscope  is  being  compared  with  commer- 
cially available  rigid  hysteroscopes  at  three  hospitals  for  ease  of  insertion 
and  ability  to  visualize  and  cannulate  the  uterine  ostia  of  the  oviducts. 
These  comparative  studies  are  well  under  way  a,nd   should  be  completed  within 
the  next  few  months.   Phase  II  studies,  in  which  the  instrument  is  being  eval- 
uated for  placement  of  occlusive  devices  in  the  tubal  ostia  of  patients  under- 
going hysterectomy,  are  in  progress.   No  untoward  reactions  or  unusual  diffi- 
culties have  been  encountered  in  any  of  these  clinical  trials. 

Work  on  preformed,  soft  silicone  rubber  occlusive  devices  incorporating  mechan- 
ical retaining  elements  has  been  discontinued  because  of  poor  long  term  reten- 
tion in  chronic  baboon  studies.   The  current  device  program  involves  the  devel- 
opment of  a  system  for  delivering  liquid  silicone  elastomer  to  the  oviducts  for 
curing  jLn  situ.   This  will  be  accomplished  under  direct  visualization  using 
the  steerable  hysteroscope.   Initial  modifications  of  the  instrument  have  been 
developed  and  iji  vitro  studies  are  under  way. 

Clinical  Studies  (Female) 

Studies  on  the  safety  and  efficacy  of  ethynyl  estradiol  and  conjugated  natural 
estrogens  as  postcoital  contraceptive  agents  have  been  completed  in  about  650 
subjects  at  four  clinics  in  the  U.S.   These  trials  are  continuing  at  three  of 
these  clinics  and  three  additional  contracts  will  be  negotiated  shortly.   As 
expected,  the  efficacy  of  these  drugs  is  excellent.   Two  pregnancies  have  been 
reported  following  the  use  of  ethynyl  estradiol  and  three  have  occurred  follow- 
ing use  of  conjugated  estrogens.   No  major  side  effects  have  been  encountered. 
The  incidence  of  nausea  and  vomiting  continues  to  be  high  but  can  be  controlled 
satisfactorily  with  antiemetics.   The  most  common  problem  observed  has  been 
abnormal  menses  in  the  treated  cycle.   Adverse  publicity  regarding  the  use  of 
estrogens  has  markedly  decreased  the  requests  for  postcoital  contraceptive 
medication  during  the  last  year. 

Preclinical  drug  safety  studies  in  rats,  dogs  and  monkeys  and  Phase  I  clinical 
trials  of  norethindrone  enanthate  as  a  long-term  injectable  contraceptive  have 
been  initiated.   Three  dose  levels  are  being  studied  in  each  of  the  three 
animal  species  for  durations  prescribed  by  the  FDA.   Fifteen  subjects  have 
received  200  or  300  mg  of  the  drug  in  1  ml.  of  vehicle  or  200  mg  in  2  ml.  of 
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vehicle.   Plasma  levels  of  progesterone,  estradiol,  norethindrone,  FSH  and  LH 
are  being  monitored  at  regular  intervals.   A  variety  of  clinical  parameters 
will  also  be  studied.   Four  subjects  are  being  studied  in  a  double  isotope  in- 
vestigation to  determine  the  most  efficacious  volume  of  vehicle  and  three  sub- 
jects are  being  employed  in  a  pharmacokinetic  reference  study.   No  untoward 
reactions  have  been  observed  in  any  of  these  subjects. 

During  the  past  year  the  Branch  has  initiated  a  large  scale  clinical  trial  of 
natural  family  planning  methods.   A  total  of  1500  volunteers  will  be  enrolled 
to  participate  in  trials  involving  the  ovulation  and  the  sympto-thermal  methods. 
The  overall  aim  of  the  project  is  to  assess  whether  women  can  be  taught  to  re- 
cognize the  symptoms  of  a  forthcoming  fertility  period  and  whether  couples  will 
abstain  from  intercourse  during  this  period.   The  study  should  answer  whether 
simple  monitoring  of  mucus  symptoms  on  part  of  the  subject  is  as  efficacious 
as  the  method  emplying  mucus  symptoms  in  addition  to  BBT  and  calendar.   This 
study  is  a  part  of  the  overall  program  to  develop  methods  of  fertility  regula- 
tion that  are  not  dependent  on  drugs  or  devices. 

Clinical  Studies  (Male)  ,• 

Evaluation  of  testosterone  enanthate  (T.E.)  alone  as  a  method  for  producing 
reversible  azoospermia  in  men  is  currently  under  way.   Eight  men  have  completed 
the  necessary  control  period  and  were  started  on  T.E.  injections.   It  is  too 
early  for  definitive  findings.  ..'■■..■"   .     ' .-.   .■,:-.  •. 

Studies  to  evaluate  the  effect  of  an  increased  dosage  of  danazol  (800  mg  per 
day)  at  spaced  intervals  following  induction  of  significant  oligospermia  or 
azoospermia  are  continuing.   In  the  group  receiving  danazol  once  per  day  during 
the  first  week  of  each  month  together  with  T.E.  once  a  month,  8  out  of  10  sub- 
jects "escaped"  from  the  suppressive  effects  by  the  sixth  month  of  treatment. 
The  two  remaining  subjects  maintained  sperm  counts  at  10  million/cc.   However, 
when  danazol  treatment  was  given  daily  for  the  first  two  weeks  of  each  month 
together  with  T.E.  once  a  month  more  promising  results  were  obtained:  11  of  12 
men  either  had  persistent  azoospermia  or  were  in  the  intermittent  category 
(sperm  count  10  million/cc.) 

Data  generated  by  the  Branch's  contractors  together  with  data  from  other  sources 
support  the  concept  that  reversible  infertility  can  be  induced  in  the  human 
male  with  androgens. 

Hormone  Distribution  Program  -      ■ 

The  world-wide  distribution  of  hCG  and  its  subunits,  ovine  LH  subunits,  LRF, 
and  pregnancy  diagnosis  kits  for  non-human  primates  has  been  highly  success- 
ful and  will  be  continued.   In  the  forthcoming  year  additional  reagents  for 
monkey  FSH-RIA  will  be  supplied  via  cooperative  arrangement  among  CDB,  RRB- 
NICHD  and  the  NIAMDD. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  197  6 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Biochemical  Requirements  for  Fertilization  of 

Mammalian  Ova. 
NOl-HD-9-2103 
University  of  Georgia 

$34,122  (FY  69),  $45,351  (FY  70),  346,519,  (FY  71) 
$42,999  (FY  72),  $64,317  (FY  74) 


Contract  No. 
Contractor 
Money  Allocated 


Objective:  This  research  project  involves  the  study  of  at  least  three 
enzymes  present  in  sperm,  the  corona-removing  enzyme  (CRE)  and  two  trypsin- 
like  acrosomal  enzymes  which,  the  applicant  hypothesizes,  are  involved  in 
the  penetration  and  removal  of  the  corona  radiata,  the  zona  pellucida  and 
the  vitelline  membrane.   The  applicant  further  postulates  that  "decapacita- 
tion  factor"  (DF)  is  a  low  molecular  weight  material  which  inhibits  the  CRE 
and  thus  blocks  fertilization  or  capacitation.   Both  rabbit  and  human  materials 
are  used  to  study  these  points.   Included  as  a  related  objective  is  the 
development  of  an  effective  medium  and  the  proper  physical  conditions  for 
in  vivo  fertilization  and  cleavage  of  human  ova  obtained  from  ovarian  tissue 
removed  at  local  hospitals. 

Major  Findings;   It  has  been  found  that  corona  penetrating  enzyme  (CPE) 
purified  from  sperm  acrosomes  is  an  esterase.   Although  it  has  been  known 
for  sometime  that  sperm  contain  esterases,  no  idea  of  a  function  in  fertili- 
zation has  been  offered.   It  appears  that  sperm  esterases  are  essential  for 
passage  of  sperm  through  th?.  corona  radiata  of  the  mammalian  ovum.   Unfortunate- 
ly, the  requirement  is  not  for  a  specific  sperm  esterase,  since  an  esterase 
purified  from  unripe  tomatoes  also  readily  removes  the  corona  radiata.   An 
esterase  inhibitor  is  present  in  seminal  plasma. 

A  highly  potent  preparation  with  antif ertility  action  against  capacitated  sperm 
contains  at  least  two  proteins  with  molecular  weight  of  approximately  150,000 
in  presence  of  detergent.   Since  the  preparation  is  active  at  10  ug/10 
capacitated  sperm,  it  is  the  most  potent  macromolecular  antif ertility  sub- 
stance isolated  from  seminal  plasma. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purposes  of 
the  Contraceptive  Development  Branch  to  elucidate  the  mechanisms  involved 
in  sperm  capacitation  and  in  the  critical  process  of  fertilization. 

Proposed  Course;  Discontinuation.   The  original  contract  objectives  were  met. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Estrogen-Receptor  Substances  of  Oviduct  Tissue 

Contract  Number:  NOl-HD-9-2108 

Contractor     :  University  of  Chicago 

Money  Allocated:  $45,413  (FY  69);  $29,815  (FY  70);  $31,944  (FY  71); 

$36,265  (FY  72);  $108,423  (FY  73  for  two  years); 

$88,600  (FY  75);  $17,217  (FY  76) 

Objectives :  The  investigators  are  studying  the  molecular  mechanisms  of 
estrogen  activity  in  oviduct  tissue  by  biochemical  and  autoradiographic 
determination  of  the  presence,  intracellular  localization,  and  chemical 
nature  of  specific  "estrogen  receptor"  proteins. 

Major  Findings:   One  of  the  continuing  problems  in  receptor  purification  has 
been  the  accurate  analysis  of  receptor  purity.   To  remedy  this  a  two  dimen- 
sional gel  analysis  system  using  isoelectric  focusing  in  the  first  direction 
and  SDS  gel  electrophoresis  in  the  second  dimension  was  utilized.   Under 
appropriate  conditions  the  position  of  the  receptor  complex  in  the  focusing 
gel  can  be  identified  after  the  SDS  electrophoresis  although  the  latter  re- 
moves the  tritiated  estradiol  label  from  the  receptor.   By  this  method  it  was 
possible  to  show  that  highly  purified  cytosol  receptor  preparations,  similar 
to  those  shown  previously  to  be  homogeneous  by  Ferguson  plots,  contain  distinct 
impurities  which  can  be  separated  in  isoelectric  focusing  gels.   Therefore, 
preparative  isoelectric  focusing  on  Sephadex  gels  is  being  evaluated  for  final 
purification  of  this  cytosol  receptor  complex. 

Five  additional  rabbits  have  been  injected  with  preparations  of  either  cytosol 
or  nuclear  receptor  complex  using  the  intradermal  procedure  of  Ross  et   al.      At 
the  same  time  extensive  studies  of  conditions  for  the  iodination  of  purified 
estrogen  receptor  proteins  have  enabled  us  to  obtain  iodinated  estrogen  recep- 
tor preparations  with  specific  activities  of  about  40  uCi/ug.   Using  a  double 
antibody  method,  up  to  46%  of  an  iodinated  nuclear  receptor  preparation  has 
been  specifically  precipitated  with  rabbit  antiserum.   Purification  of  the 
iodinated  antigen  by  sucrose  gradient  sedimentation  has  given  certain  fractions 
of  iodinated  antigen  showing  75%  precipitation.   In  the  best  antiserum  to  date, 
specific  precipitation  could  be  detected  at  a  final  serum  dilution  of  1:100,000. 
Antiserum  prepared  against  the  nuclear  estrogen  receptor  has  been  found  to 
precipitate  iodinated  cytosol  receptor,  thus  providing  preliminary  evidence 
for  an  immunochemical  similarity  between  the  two  distinct,  highly  purified 
receptor  preparations. 

Significance  to  Biomedical  B.esearch  and  Program  of  the  Institute:   This 
particular  study  is  an  important  step  in  understanding  hormone  and  possibly 
anti-hormone  action  at  the  cellular  level  and  is  directly  relevant  to  the 
purposes  of  the  Contraceptive  Development  Program. 

Proposed  Course:  Major  aspects  of  initial  proposal  will  be  completed  during 
the  next  six  months.   Thereafter,  the  contract  will  be  phased  out. 
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Contract  Number 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Endocrine  Regulation  of  the  Corpus  Luteum 

NOl-HD-9-2134 

Colorado  State  University 

$26,706  (FY  69);  $37,220  (FY  70);  $53,618  (FY  71); 

$89,632  (FY  72);  $73,002  (FY  74);  $89,766  (FY  75); 

$40,242  (FY  76) 


Objectives:   The  primary  objective  of  this  research  project  is  to  elucidate 
the  endocrine  regulation  of  the  ovine  estrous  cycle  by  measuring  peripheral 
serum  levels  of  FSH,  LH,  prolactin,  estradiol,  and  progesterone.   Radioimmuno- 
assay methods  are  being  developed  for  all  these  measurements.   For  the  steroids 
the  methods  are  validated  by  comparison  with  double  isotope  derivative  methods. 
Methods  are  also  being  developed  to  measure  uptake  of  progesterone-Cl'^  and 
LH-1I25  by  uterus  and  ovaries  respectively.   Preimplantation  embryos  will  be 
studied  to  determine  if  they  have  the  ability  to  synthesize  LH  in  vitro,  and 
to  metabolize  six  steroids  in  vitro. 

Major  Findings:  (1)  Blood  flow  to  the  luteal  ovary  increases  from  less  than 
1  ml/min  to  3-7  ml/min  as  the  corpus  luteum  develops  and  is  maintained.   During 
regression  blood  flow  to  the  luteal  ovary  declines  sharply.   Blood  flow  changes 
in  the  luteal  ovary  can  be  attributed  to  changes  in  flow  to  the  corpus  luteum, 
which  receives  the  majority  of  the  blood. 

(2)  Treatment  of  ewes  during  the  mid-luteal  phase  of  the  estrous  cycle  with  a 
combination  of  CB-154  and  anti-prolactin  serum  did  not  influence  either  blood 
flow  to  the  luteal  ovary  or  systemic  levels  of  progesterone. 

(3)  Treatment  of  ewes  during  mid-cycle  with  anti-LH  serum  resulted  in  a  rapid, 
significant  (P<0.01)  decline  in  blood  flow  to  the  luteal  ovary  and  circulating 
levels  of  progesterone.   Infusion  of  LH  resulted  in  a  dramatic  increase  (P<0.01) 
in  serum  progesterone  and  a  less  dramatic  (P<0.05)  increase  in  blood  flow  to 
the  luteal  ovary. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  describe  quantitatively  the  hormonal 
components  of  the  estrous  cycle  in  relevant  animal  models. 

Proposed  Course:   Research  objectives  were  fulfilled  during  the  current 
contract  period. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Brar.ch 
Contract  and  Collaborative  Research 

Role  of  the  Epididymis  in  Sperm  Maturation 

NOl-HD-9-2137 

Pennsylvania  State  University 

$  30,706  (FY  69);  $58,660  (FY  70);  $65,359  (FY  71) 

$89,736  (FY  72);  $156,685  (FY  73/2  years) 


Objectives :   The  objective  of  this  research  is  to  evaluate  the  nature  and 
concentration  of  androgens  in  the  sperm  environment  and  their  physiological 
effects  on  testicular  and  cauda  epididymal  sperm. 

Major  Findings;   The  steroidal  content  of  fluid  bathing  sperm  entering  and 
leaving  the  epididjrmis  is  very  different.   Testicular  sperm  entering  the 
epididymis  are  exposed  to  high  concentrations  of  dehydrcepiandrosterone, 
5-androstenediol  and  testosterone.   Around  cauda  epididymal  sperm,  testos- 
terone concentration  is  reduced  and  progesterone,   36~aridrostanediol,  3a- 
androstanediol  and  especially  dihydrotestosterone  are  present  in  high  concen- 
trations.  This  conversion  of  testosterone  to  dihydrotestosterone  occurs 
only  in  epididymal  tissue,  especially  to  caput,  and  can  not  be  catalyzed  by 
sperci.  Concentrations  of  dihydrotestosterone  are  maximal  in  sperm-free 
epididymal  tissue  from  the  distal  caput  and  central  corpus  epididymidis . 
The  steroid  profile  of  epididymal  tissue  is  not  noticeably  altered  by  ligations 
of  the  efferent  ducts  to  prevent  entry  of  rete  testis  fluid.   Although  pro- 
gesterone apparently  is  added  to  epididymal  fluid  in  the  corpus,  the  major 
shift  in  the  steroid  profile  of  the  plasma  probably  occurs  in  the  caput 
epididjnnidis. 

Sperm  bind  steroids  to  essentially  unsaturable,  non-specific  sites  in  amounts 
dependent  on  the  nature  and  concentration  of  steroid  in  the  medium.   Sperm 
entering  the  epididymis  contain  large  amounts  of  testosterone  and  the 
steroidal  content  of  sperm  in  the  cauda  epididymidis  is  much  lower. 

The  primary  role  of  androgens  in  epididymal  maturation  probably  is  to  modulate 
epithelial  function  and  steroid  interconversions  in  the  tissue  are  steps  in 
the  control  mechanisms.   The  5a-reduced  steroids  formed  are  released  into  the 
lumen  of  the  ductus  epididymidis,  but  they  apparently  have  no  steroid-specific, 
direct  role  in  inducing  changes  in  sperm  associated  with  maturation.   Non- 
steroidal products  of  the  epididymal  epithelium,  rather  than  steroids,  must 
directly  affect  sperm  and  account  for  induced  maturational  changes. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute*  The  work 
undertaken  in  this  project  is  directly  related  to  the  stated  published  purpose 
of  the  Contraceptive  Development  Branch  to  support  studies  directed  towards 
the  development  of  new  male  contraceptives. 

Proposed  Course:  Discontinuation.   The  stated  objectives  will  have  been 
realized  by  the  end  of  the  contract  period. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  title     :  A  Bioengineering  Approach  to  the  Study  of  Tubal 

Activity  and  Contraception 
NOl-HD-9-2189 

Drexel  Institute  of  Technology 

$116,456  (FY  69),  $38,437  (FY  70),  $7,688  (FY  71), 
$64,893  (FY  72),  $111,742  (FY  73),  $131,132  (FY  74) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   The  objective  of  this  program  is  to  determine  patterns  of  ovl- 
ductal  motility  at  various  stages  of  the  menstrual  cycle,  the  influence  of 
exogenous  hormones  on  this  pattern  and  the  contribution  of  oviductal  contrac- 
tions to  gamete  transport.   Inherent  in  these  objectives  is  the  development 
of  suitable  transducers  and  telemetry  equipment  to  permit  the  uninterrupted 
acquisition  of  data  in  unrestrained  monkeys. 

Major  Findings:   Using  the  instrumentation  and  data  analysis  techniques  developed 
over  the  past  several  years,  the  contractor,  in  this  terminal  period,  has 
obtained  data  from  13  different  ovarian  cycles  from  6  monkeys.   Four  of  these 
animals  had  transducers  at  one  ampullary-isthmic  junction  for  durations  up 
to  four  cycles,  one  had  transducers  at  both  ampullary-isthmic  junctions  and 
one  monkey  had  three  transducers  on  each  oviduct  at  the  ampullary-isthmic 
junction,  mid-isthmus  and  at  the  utero-tubal  junction.   The  multiple 
transducer  implants  were  designed  as  the  first  step  in  resolving  the  question 
of  oviduct  to  oviduct  dependence  and  of  motility  propagation  in  vivo. 
Oviduct  contractility  data  was  analysed  in  ovulatory  and  anovulatory  control 
cycles,  following  postovulatory  estrogen  treatment,  and  following  induction 
of  ovulation  by  LRF  administration  and  by  Pergonal/hCG  administration. 

Analysis  of  the  data  to  date  indicates  that  contractile  amplitudes  and 
frequencies  were  high  at  ovulation  (both  spontaneous  and  induced)  commensurate 
with  high  endogenous  estrogen  levels,  dropped  briefly  just  after  ovulation 
but  increased  to  preovulatory  levels  in  the  luteal  phase  following  the  appli- 
cation of  postovulatory  estrogen.   The  Pergonal/hCG  treated  animals  exhibited 
higher  mid-luteal  estrogen  levels  than  would  normally  occur  as  did,  of  course, 
the  postovulatory  estrogen  treated  animals.   In  each  of  these  cases  increased 
motility  was  observed  which  paralleled  the  estrogen  levels. 

In  anovulatory  cycles,  no  apparent  single  minimum  or  peaking  appeared  as 
observed  in  the  ovulatory  cycles. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  results 
of  these  studies  may  help  to  explain  the  role  of  oviductal  motility  in  the 
reproductive  process  and  the  manner  by  which  modifications  in  the  normal 
sequence  of  estrogen/progesterone  ratios  alter  fertility.   As  such,  this 
project  is  directly  related  to  the  stated  goals  of  the  G;ontraceptive  Develop- 
ment Branch. 

Proposed  Course:   This  is  the  terminal  contract  period  for  this  project.   No 
further  support  is  planned. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


Isolation  of  a  Bovine  Uterine  Luteolytic  Factor 

NOl-HD-9-2209 

Cornell  University 

$107,232  (FY  69)  for  three  years,  $53,789  (FY  72) 

$47,930  (FY  74)  $45,808  (FY  75) 

.  *■' . 
Objectives:   The  principal  investigator  has  prepared  a  bovine  endometrial 
extract  with  the  ability  to  regress  corpora  lutea  of  pseudopregnant ,  hyster- 
ectomized hamsters.   The  active  material  precipitates  with  ammonium  sulfate 
and  apparently  is  a  large  molecular  weight  protein;  the  possiblility  is  being 
investigated  that  it  may  be  prostaglandin  12^  adsorbed  to  a  protein.   These 
studies  involve  further  fractionation  and  purification  of  the  active  material 
using  preparative  disc  electrophoresis,  and  study  of  its  effects  on  corpus 
luteum  progesterone  synthesis  stimulated  by  LH,  the  effects  of  various  modes 
of  administration,  and  effects  on  ovarian  blood  flow  and  progesterone  concen- 
tration. ,     ,  .  .... 

Major  Findings: 

1.  Infusion  of  arachidonic  acid  into  a  branch  of  the  ovarian  artery  (L2-Z4g/hr) 
resulted  in  the  decline  of  plasma  progesterone  levels  from  5ng/ml  to  an  average 
of  2ng/ml  after  24  hrs  of  the  infusion  and  a  further  decline  to  Ing/ml  by  40  hrs. 

2.  Results  of  other  infusion  experiments  do  not  support  the  concept  of  a 
direct  transfer  of  arachidonic  acid  from  the  uterine  vein  to  the  ovarian  artery. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Corpus 
luteum  regression,  or  "luteolysis"  has  been  identified  as  particularly 
important  to  contraceptive  development;  therefore,  this  study  is  directly 
relevant  to  the  purposes  of  the  program. 

Proposed  Course:   The  aims  of  this  contract  have  been  completed  and  further 
support  was  discontined.  < 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   New  Methods  of  Fertility  Regulations:  Specific  Binding  of 

Luteinizing  Hormone  to  Cells  of  the  Corpus  Luteum  and 
Inhibition  of  this  Process. 
NOl-HD-9-2221 

University  of  Texas  -  Houston,  Texas 
$119,340  (FY  69)  for  three  years;  $84,187  (FY  72); 
$19,754  (FY  73);  $147,282  (FY  74)  for  two  years. 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :  The  objectives  of  this  contract  are  twofold:  (1)  to  complete  the 
preparation  and  characterization  of  ovine  luteinizing  hormone  subunits  for 
distribution  to  other  investigators  via  the  Center  for  Population   Research; 
(2)  to  prepare  new  derivatives  of  LH  and  its  subunits  and  evaluate  these 
derivatives  using  a  radioligand  assay. 

Major  Findings :   In  the  development  of  the  ra.dioligand  procedure  it  was  ob- 
served that  an  inhibitor  of  LH  binding  (LH-RBI)  which  was  present  in  the 
pseudopregnant  ovary.  LH-RBI  was  present  in  the  pregnant  rat  ovary,  but  not  in 
young  rats  or  normal  cycling  rats'  ovaries.   Studies  of  this  inhibitor  rein- 
force our  belief  that  this  is  an  important  inhibitor  involved  in  physiological 
control  of  ovarian  function.   Although  this  peptide  was  encountered  as  an  inci- 
dental finding  in  these  studies,  it  may  well  prove  to  be  the  most  germane  of  all 
the  results  relative  to  the  objectives  of  the  Center  for  Population  Research. 

Ovine  LH-  subunits  are  presently  being  distributed  to  interested  investigators. 
An  example  of  the  utilization  of  an  earlier  preparation  was  the  use  of  the  beta 
subunit  to  develop  a  specific  radioimmunoassay  for  monkey  chorionic  gonadotropin. 
The  antibody  generated  does  not  cross-react  with  monkey  pituitary  gonadotropins 
and  is  thus  useful  for  early  detection  of  pregnancy  in  these  primates. 

5everal  derivatives  of  ovine  lutropin  (to  adopt  the  newly  snp;q;ested  nomenclature 
for  luteinizing  hormone)  were  prepared,  particularly  with  acyl  substituents  on  the 

beta  subunit.   Samples  were  submitted  for  testing  by  other  investigators  working 
with  or  through  the  Center  for  Population  Research,   Studies  on  the  functional 
role  of  the  tyrosine  residues  in  ovine  lutropin  were  completed.   The  study  em- 
ployed the  nitro  derivative  to  investigate  the  tyrosine  role  in  hormone  activity. 
The  major  conclusion  relating  to  this  study  is  that  the  tyrosines  in  the  beta 
subunit  are  buried  and  thus  not  involved  in  hormone-receptor  interaction. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of  the 
Contraceptive  Development  Branch  to  elucidate  the  mechanism  of  action  of  the 
pituitary  hormones. 

Proposed  Course :   Termination.   Most  of  the  workscope  objectives  have  been 
achieved. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Enzymes  of  the  Sperm  Acrosomes,  Occurrence  of  the  Inhibitors 
of  These  Enzymes  in  Seminal  Plasma  and  the  Role  of  the 
Enzymes  and  Inhibitors  in  Capacitation  of  Sperm  and  in  the 
Penetration  and  Fertilization  of  Ova. 
NOl-HD-0-2147 
University  of  Georgia 

$29,494  (FY  70)  $45,835  (FY  71)  $44,462  (FY  72); 
$69,986  (FY  73);  $162,429  (FY  74)  for  two  years. 


Contract  Ko. 
Contractor 
Money  Allocated 


Objectives :   The  objectives  of  this  research  project  are  (1)  to  isolate  and 
purify  the  five  acrosomal  enzymes  from  mammalian  sperm;  (2)  to  demonstrate 
their  role  in  fertilization;  (3)  to  elucidate  the  role  played  by  enzjmie  inhibi- 
tors in  ser.inal  plasma   (including  decapacitation  factor,  DF) ;  (4)  to  attempt 
to  correlate  DF  activity  with  the  inhibition  of  new  sperm  neuraminidase;  and 
(5)  to  study  uterine  enzymes  and  their  possible  role  in  capacitation. 

Major  Findings:  The  modified  sequential  extraction  method  involving  first 
MgCl2  followed  by  NaCl  and  finally  by  detergents  yields  maximum  acrosomal 
enzymes.   Based  on  acrosin,  three  steps  yield  63,  48  and  18  Units  of  activity 
per  10  '^  sperm  respectively.   Neuraminidase  activity  is  present  only  in  the 
detergent"  extract.   The  acrosomal  extracts  thus  obtained  also  contain  an 
aminopeptidase  and  a  specific  endoproteinase  other  than  acrosin.   It  is  be- 
lieved that  these  enzymes  are  involved  in  the  conversion  of  proacrosin  to 
acrosin.   A  specific  inhibitor  of  acrosin  has  been  solubilized  from  high- 
speed pellet  of  rabbit  seminal  plasma.   Aryl  sulfatase  has  been  highly 
purified  from  rabbit  testes,  a  rich  source  of  the  enzyme.   A  new  method  for 
obtaining  higher  amounts  of  pure  hyaluronidase  using  hepharin-Sepharose 
affinity  chromatography  has  been  developed.   It  was  observed  that  pure  ram 
acrosin  is  unable  to  dissolve  the  zona  pellucida  of  rabbit  ovum.   However, 
the  denuded  sperm  which  contain  membrane-bound  acrosin  and  other  acrosomal 
enzymes  do  so  rapidly.   These  results  point  to  the  facts  that  there  may  be 
a  species-specificity  involved  in  the  dissolution  of  the  zona  or  acrosin 
alone  is  not  enough  for  the  reaction. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  studies  of  the  role  of  sperm 
acrosomal  enzymes  and  their  inhibitors  in  capacitation  and  fertilization. 

Proposed  Course:   This  is  a  continuing  contractual  effort  leading  to  the 
development  of  new  contraceptives  and  is  an  integral  part  of  the  contracep- 
tive development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

The  Development  of  Inhibitors  to  Estrogen  Biosynthesis 

NOl-HD-0-2158 

Worcester  Foundation  for  Experimental  Biology,  Inc. 

$43,634  (FY  70);  $43,634  (FY  71);  $74,745  (FY  72); 

$48,775  (FY  74);  $71,522  (FY  75);  $50,810  (FY  76) 


c 


Objectives :   The  investigator-  seeks  to  develop  inhibitors  of  estrogen  bio- 
synthesis, in  particular  specific  inhibitors  to  the  aromatase  enzyme  system 
which  converts  androstenedione  to  estrogens.   One  of  the  primary  objectives 
is  to  obtain  evidence  that  the  effective  compounds  indeed  act  by  virtue  of 
their  inhibition  of  estrogen  synthetase  activity.   Another  primary  goal  is  to 
exploit  accumulated  structure-activity  correlations  in  the  preparation  of 
additional  inhibitors  with  improved  performance  in  the  in^  vitro  and  in  vivo 
test  systems. 

Major  Findings:   The  most  promising  aromatase  inhibitor  to  date  is  4-hydroxy- 
4-androstene-3,17-dione  (4-OH-A) .   This  compound,  injected  into  the  rat  on  the 
day  of  proestrus,  reduced  the  estradiol  surge  5-fold  and,  on  day  4  of  pregnancy, 
reduced  ovarian  estradiol  concentrations  9-fold.   In  anti-fertility  studies 
4-OH-A  had  been  found  to  prevent  implantation  in  post-coitally  treated  rats. 
In  later  studies,  with  other  batches,  the  compound  was  less  effective  in  that 
implantation  was  not  completely  prevented  in  all  rats.   It  is  suggested  that 
perhaps  some  batches  of  material  which,  as  the  free  and  acetylated  compound, 
appeared  homogenous  on  TLC  and  GC,  may,  on  storage,  convert  to  a  second  com- 
pound.  The  P3cond  compound  could  either  interfere  with  the  anti-fertility 
properties  of  4-OH-A  or  have  biological  properties  of  its  own  which  could 
facilitate  implantation. 

A  derivative  of  4-OH-A,  4-hydroxy-4-androstenedione  acetate  has  recently  been 
prepared  (10  g).   The  acetate  has  80%  of  the  activity  of  4-OH-A  as  an  aromatase 
inhibitor  rn  vitro.   This  compound  has  been  almost  completely  characterized 
and  in^  vivo   studies  should  be  begun  shortly. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  studies  of  the  biosynthetic 
pathways  for  ovarian  steroids  with  special  attention  being  paid  to  possible 
points  of  inhibition  for  the  purpose  of  fertility  control. 

Proposed  Course:   P£search  should  be  completed  within  the  present  contract 
period.   Additional  studies  will  be  continued  under  NICHD  grant. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Development  of  Radioimmunoassays  for  Rhesus  Monkey 

Gonadotropins 
NOl-HD-0-2250 

Endocrine  Laboratories  of  Madison,  Inc. 
$78,553  (FY  70);  $78,170  (FY  71);  $64,688  (FY  72); 
$97,190  (FY  73);  $66,420  (FY  74);  $30,627  (FY  75) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   This  proposal  is  based  on  the  recognition  that  rhesus  monkey 
gonadotropic  hormones  do  not  cross-react  immunologically  with  their  human 
counterparts  or  at  least  not  sufficiently  to  permit  their  detection  in  body 
fluids  by  radioimmunoassay.   In  this  project,  the  investigators  will  collect 
urine  from  gonadectomized  rhesus  monkeys  for  the  isolation  of  monkey  LH  and 
FSH.   The  urinary  gonadotropins  will  be  utilized  because  of  the  limited  avail- 
ability of  monkey  pituitary  glands.   The  gonadotropins  thus  obtained  will  be 
used  as  antigens  to  obtain  antisera  for  development  of  radioimmunoassays. 
Purification  of  the  hormones  will  be  by  procedures  previously  developed,  and 
by  adaptations  of  methods  developed  in  other  laboratories  and  reported  in  the 
literature. 

Major  Findings:   The  contractor  has  optimized  the  procedures  for  the  recovery 
of  FSH  from  monkey  urines.   Acetone  precipitation  and  ultrafiltration  have 
been  employed  for  concentrating  the  activity.   Starting  with  the  crude  acetone 
precipitate,  NICHD  researchers  have  purified  the  material  100-fold.   An  RIA 
for  monkey  FSH  has  been  developed.   Purified  urinary  FSH  is  being  used  as  the 
standard.   Quantities  of  crude  gonadotropin  preparations  were  shipped  to 
NICHD  for  purification. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  the  development  of  new 
methodologies  for  the  assay  of  steroid  and  protein  hormones  in  the  blood  of 
primates  including  man. 

Proposed  Course:   Major  objectives  of  the  contract  were  fulfilled  and  the 
contract  was  allowed  to  expire.  .  •    • 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Pilot  Study  for  the  Large  Scale  Preparation  of  Purified 

Human  Chorionic  Gonadotropin 
NOl-HD-0-2251 
Columbia  University 

$47,300  (FY  70);  $85,086  (FY  71);  $194,280  (FY  72  for  two 
years);  $298,897  (FY  74  for  two  years);  $42,000  (FY  75) 
$82,000  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  objective  of  this  investigation  is  to  undertake  preparation 
of  large  batches  of  highly  purified  human  chorionic  gonadotropin  (hCG) .   Secon- 
dary goals  of  this  program  are:  (1)  to  obtain  data  bearing  on  the  chemical  and 
immunological  characterization  of  hCG  fractions  which  appear  to  be  homogeneous 
in  polypeptide  content,  but  possess  differing  biological  activities,  and  (2) 
to  obtain  data  on  the  stability  of  hCG  using  both  immunological  and  biological 
activities  as  guides. 

Major  Findings:  (1)  BaCdi  CR  123  was  purified  by  a  new  technique  which  bypassed 
the  SP-Sephadex  adsorption  step  and  has  yielded  3.3  gm  of  highly  purified  iiCG 
and  sizable  quantities  of  all  the  intermediary  fractions  and  side  fractions. 

(2)  Purification  of  Batch  CR-125 :   The  crude  material  for  this  lot  of  hCG  was 
twice  that  employed  in  CR-123  and  the  purification  is  currently  in  progress  and 
estimated  to  be  completed  by  September  1,  1976.   The  expected  yield  will  be 
more  than  double  that  of  CR-123  since  sizable  residual  fractions  were  not  saved 
for  othei  studies.   The  projected  yield  is  in  the  order  of  8-10  gm  of  hCG. 

(3)  A  new  less  cumbersome  technique  for  the  purification  of  hCG  subunits  was 
developed. 

(4)  Commercial  preparations  of  human  chorionic  gonadotropin  (hCG)  inhibited 
chemical  induction  of  6-aminolevulinic  acid  synthetase  and  porphyrin  formation 
in  chick  embryo  liver  cell  cultures.   The  inhibition  was  net  attributable  to 
hCG  since  highly  purified  preparations  of  the  hormone  were  not  inhibitory. 
After  fractionation  of  crude  hCG  on  Sephadex  G-lOO,  inhibitory  activity  was 
found  in  two  fractions,  one  of  slightly  smaller  and  one  of  much  smaller  molecu- 
lar weight  than  hCG. 

(5)  Additional  studies  of  the  primary  structure  of  the  COOH-terminal  region  of 
the  hCG  6-subunit  substantiate   the  contractor's  originally  proposed  sequence. 

(6)  Considerable  quantities  of  materials  were  shipped  to  other  investigators 
upon  request  of  the  Project  Officer. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Production 
of  purified  hormonal  preparations  of  importance  to  reproduction  is  one  of  the 
goals  of  the  contraceptive  development  program. 

Proposed  Course;   Although  it  was  thought  that  further  support  could  be  dis- 
continued after  last  contract  period,  present  requirements  dictate  continuation 
through  FY  78. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Genetic  Expression  in  Mammalian  Embryo 

NOl-HD-0-2259 

University  of  Colorado  Medical  Center 

$26,197  (FY  70),  $26,197  (FY  71),  $32,344  (FY  72) 

$35,905  (FY  73)  $1,800  (FY  76) 


Objectives:  The  objective  of  this  investigation  is  to  study  RNA  synthesis  as 
a  function  of  hon-ional  environment  in  both  the  embryo  and  the  oviduct  during 
the  early  stages  of  environment  in  the  rabbit. 

Major  Findings:  Evidence  has  been  obtained  that  16-cell  rabbit  embryos 
synthesize  ribosomal  RNA(rRNA) .   It  was  previously  thought  that  rRNA  synthesis 
was  delayed  until  the  morula  stage.   rRna  at  the  16  cell  stage  occurs  in  embryos 
reared  from  the  2  cell  stage  in  either  the  oviducts  of  ovariectomized  rabbits 
or  in  vitro.  Thus  the  environmental  requirements  for  rRna  in  early  embryos  is 
not  exacting.   Synthesis  of  polyadenylated  RNA  also  occurs  in  embryos  reared 
for  2-3  days  in  vitro  or  in  oviducts  of  ovariectomized  rabbits  and  is  synthe- 
sized in  about  the  same  ratio  to  total  nuclear  RNA  as  is  the  case  for  embryos 
reared  under  normal  ^^  vivo  conditions. 

Nucleic  acid  hybridization  experiments  suggest  that  a  variety  of  RNA  species 
may  be  present  in  embryoblast  cells  which  are  absent  in  trophoblast  cells. 
This  aspect  is  being  investigated  further  by  using  DNA  probes  specific  for 
poly (A)  mRNA.   General  nucleoplasmic  labeling  is  observed  radioautographically 
in  embryoblast  cells  when  blastocysts  are  pulse  labeled  with  ^H-uridine/  in 
trophoblast  cells,  the  label  is  largely  localized  in  the  nucleolus.   This 
also  suggests  differentiated  genetic  expression  between  these  2  cell  types. 
This  phenomenon  is  also  observed  in  embryos  reared  outside  the  oviduct.   In 
summary,  similar  patterns  of  RNA  and  protein  synthesis  occur  in  preimplan- 
tation  rabbit  embryos  whether  they  are  reared  in  normal  or  artificial  en- 
vironments.  These  results  are  consistent  v<;ith  studies  on  mouse  embryos  in 
which  rn  vitro  reared  early  embryos  were  found  to  implant  and  develop  success- 
fully. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  studies  of  the  hormonal  con- 
trol of  intra-cellular  processes. 

Proposed  Course:   Discontinuation  in  favor  of  grant  support. 
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Contract  Number 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Development  of  a  Laboratory  Screening  Procedure  for 

Inhibitors  of  Progesterone  Synthesis 
NOl-HD-0-2319 
Harvard  University 

$45,120  (FY  70),  $45,500  (FY  71),  $83,567  (FY  72) 
$181,982  (FY  74  for  two  years),  $38,385  (FY  75), 
$109,912  (FY  76) 

Objectives :   The  objective  of  this  contract  is   to  define  and  evaluate  agents 
which  interfere  with  the  enzymatic  synthesis  of  progesterone  in  the  corpus 
luteum.   Specifically,  the  contract  concerns  the  possibility  of  finding  sub- 
stances which  are  specific  inhibitors  of  the  mitochondrial  system  which 
converts  cholesterol  to  pregnenolone;  specifically,  substances  which  act  at 
the  cytochrome  P-450  site.   It  is  suggested  that  substances  exist  which  act 
specifically  at  this  site  and  are  non-toxic;  such  substances  would  be  poten- 
tial antif ertility  agents. 

Major  Findings:   A  reliable  in  vivo  bioassay  for  luteolytic  substances  has  been 
developed.   It  is  based  upon  the  decrement  in  progesterone  levels  in  plasma  or 
ovaries  after  the  administration  of  the  test  substance.   Utilizing  this  assay, 
the  dextro  isomer  of  aminoglutethimide  has  been  demonstrated  to  be  at  least 
twice  as  potent  as  the  DL  raceraate  and  many  times  more  potent  than  the  L-isomer. 

Three  model  substances,  a  heme  interacting  substance,  a  substrate  analogue  and 
a  product  analogue  have  been  tested  in  in  vitro  and  in  vivo  assay  systems.  Po- 
tencies in  all  three  systems  appear  to  be  internally  consistent.   The  substrate 
analogue,  however,  exceeds  the  potency  of  the  other  substances  by  many  fold. 

Analysis  of  the  effects  of  these  three  model  substances  on  adrenal  11-hydroxyla- 
tion  confirms  that  the  inhibition  of  side-chain  cleavage  is  10  to  1000  times 
more  effective  than  the  inhibition  of  11-hydroxylation.   Furthermore,  inhibition 
occurs  at  inhibitor  concentrations  which  are  near  the  limits  of  solubility  of 
the  inhibitors:   The  wide  difference  in  effects  on  the  two  enzyme  systems 
attests  to  the  specificity  of  these  three  inhibitors. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of  the 
Contraceptive  Development  Branch  to  support  development  of  laboratory  screening 
procedures  for  the  identification  of  progesterone  biosynthesis  inhibitors. 

Proposed  Course:   This  is  a  continuing  contractual  effort  leading  toward  the 
development  of  new  contraceptives  and  is  an  integral  part  of  the  contraceptive 
development  program. 
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Contract  Title 
Contract  No. 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Development  of  New  Sterilization  Techniques 

NOl-HD-1-2227 

Abcor,  Inc. 

$345,000  (FY  71)  for  two  years;  $183,476  (FY  74); 

$17,380  (FY  75),  $89,728  (FY  76) 


Objectives :   The  purpose  of  this  project  is  to  develop  (1)  a  reversible 
intravasal  plug  with  a  hollow  center  into  which  a  removable  pin  can  be  in- 
serted, and  (2)  an  absorbable  intravasal  stent  that  would  facilitate 
reanastomosis  of  the  cut  end  of  the  vas  following  vasectomy.   The  effective- 
ness of  these  new  sterilization  techniques  will  be  studied  in  the  guinea 
pig  and  monkey. 

Major  Findings: 

I.  Absorbable  Intravasal  Stents 

Reversal  of  vasectomy  was  attempted  with  polyester  stents  in  guinea  pigs 
and  Rhesus  monkeys.   No  advantage  over  classical  suturing  could  be  observed 
in  the  guinea  pig.   In  the  Rhesus,  however,  the  performance  of  the  stent  was 
better  than  classical  suturing,  especially  in  animals  vasectomized  for  9 
months. 
1 1 .  Reversible  Intravasal  Plug  ■,  . 

Implantation  in  the  "closed"  mode  failed  to  cause  complete  azoospermia  in 
all  guinea  pigs  although  those  showing  sperm  had  very  low  motility.   The  main 
problem  appears  to  be  improper  tissue-device  sealing.   Of  four  monkeys  im- 
planted, only  two  became  azoospermic.  .:  ,. 

Plans  for  histopathological  evaluation  of  all  animals  are  underway. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   It  is 
important  to  determine  the  utility  of  these  contraceptive  devices  as  the 
development  of  devices  for  male  sterilization  is  directly  relevant  to  the 
purposes  of  the  Contraceptive  Development  Branch  activities. 

Proposed  Course:   Discontinuation.       '  . 


113 


NiCHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Assay  of  Progesterone  Receptor  Activity  in  the  Guinea 

Pig  Uterus. 
NOl-HD-1-2228 

Milton  S.  Hershey  Medical  Center 

$20,694  (FY  71);  $23,544  (FY  72);  $83,519  (FY  73)  for  two 
years);  $11,130  (FY  74);  $91,696  (FY  75);  $94,551  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives  :   The  biological  action  of  progesterone  on  the  uterus  may  be  initi- 
ated by  the  interaction  of  this  steroid  with  a  specific  intracellular  recep- 
tor protein.   In  the  uterus  of  the  castrate  estrogen  treated  guinea  pig  specific 
cytoplasmic  receptors  for  progestins  have  been  identified.   The  purpose  of  this 
study  will  be  to  characterize  these  receptors  in  order  to  determine  the  best 
technique  for  measuring  their  binding  capacities.   A  rapid  assay  technique  will 
be  developed  for  uterine  cytosol  protein  binding  activity.   This  assay  will  then 
be  used  to  search  for  agents  which  both  block  progesterone  binding  to  the  cytosol 
receptor  and  which  have  relatively  little  progestational  activity.   From  experi- 
ence with  other  steroid  receptor  systems,  it  is  anticipated  that  these  agents 
will  be  antiprogestational  and  may  therefore  be  useful  as  contraceptive  agents. 
An  additional  objective  is  the  development  of  an  in  vitro  bioassay  for  proges- 
tins and  antiprogestins.  , 

Major  Findings:  In  the  in  vitro  bioassay  system  potent  progestins  including  pro- 
gesterone, medroxyprogesterone  acetate,  and  6a-methylprogesterone  produced  a 
dose-dependent  increase  in  glycogen  accumulation.   The  maximal  glycogenic  res- 
ponse to  these  steroids  was  4-5  times  that  of  control  fragments  cultured  in 
medium  without  steroid  supplementation.   Progestin  stimulated  glycogen  synthesis 
was  dependent  upon  prior  in  vivo  estrogen  sensitization  of  the  endometrium  and 
had  an  obligatory  requirement  for  insulin  in  the  medium.   That  the  progestin 
effect  was'  mediated  by  way  of  new  RNA  and  protein  synthesis  was  suggested  by 
studies  with  transcriptional  and  translational  inhibitors  (actinomycin  D,  a- 
amanitin,  and  cycloheximide) .   In  further  experiments,  progesterone  metabolites 
such  as  16a-  and  17a-hydroxyprogesterone  were  weakly  glycogenic  (1-2  times  con- 
trol) with  flat  dose  response  curves.   Intarestingly ,  these  metabolites  produced 
a  50-100%  inhibition  of  the  glycogenic  response  when  added  to  endometrial  frag- 
ments in  the  presence  of  progesterone.   The  androgen,  7a-methyl-173-hydroxy-5a- 
androsten-3-one  had  a  biphasic  effect  in_  vitro  in  which  low  doses  stimulated 
glycogen  synthesis  but  large  doses  did  not;  this  androgen  was  antiprogestational 
when  incubated  with  progesterone  and  medroxyprogesterone  acetate.   By  contrast, 
testosterone  was  weakly  glycogenic  but  had  no  antiprogestational  activity. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of  the 
Contraceptive  Development  Branch  to  support  studies  on  the  binding  characteris- 
tics of  steroid  receptor  systems. 

Proposed  Course:  This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  contraceptives  and  is  an  integral  part  of  the 
contraceptive  development  program. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development;  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :  Design  and  Development  of  Implantable  Contraceptive 

Devices  for  Use  in  the  Male 
Contract  No.     :  NOl-HD-1-2229 
Contractor       :  IIT  Research  Institute 
Money  Allocated  :  $150,000  (Fy  71),  $194,476  (FY  72),  $200,694  (FY  74), 

$213,644  (FY  75),  $103,697  (FY  76) 

Objectives:  The  purpose  of  this  project  is  to  develop  successful  reversible 
vas  occlusive  devices,  which  will  be  adaptable  to  long-term  implantation  in 
the  general  population.   The  research  proposed  includes  intensive  study  of 
the  mechanisms  which  affect  sperm  transport  and  to  identify  possible  remedial 
changes  to  improve  overall  device  performance. 

Major  Findings;  The  major  areas  of  activity  have  been:  (1)  completion  of 
reversals  to  final  open  mode  for  all  devices  including  the  six  transected 
device  implant  categories  and  the  single  and  dual  incision  longitudinal  device 
implants;  (2)  removal  of  unsatisfactorily  performing  implants  for  stereomicro- 
scopic  examination  to  determine  cause  of  failure;  (3)  histopathological  exami- 
nation of  testicle,  epididymis,  and  vas  deferens  from  normal  (prevasectomy) , 
postvasectomy  and  implanted  dogs;  (4)  breeding  experiments  utilizing  animals 
from  implant  categories  which  had  not  already  undergone  trials;  (5)  evaluation 
of  rotary  §tem  C-Gate  valve  transplants. 

Type  "C"  devices  (valves  with  continuous  pilot  tubes)  have  shown  occurrence 
of  spermatozoa  in  the  "off"  mode.   It  was  found  that  the  detent  locking 
mechanism  of  the  vertically  displaced  shuttle  stem  occluder  lacked  sufficient 
strength  to  prevent  movement  of  the  stem  and   resultant  passage  of  sperm. 
Type  "B"  devices  (valves  with  non-continuous  pilot  tubes)  have  shown  no  signs 
of  leakage  in  "off"  position.   However,  when  cycled  to  "on"  position,  sperm 
output  appeared  to  be  obstructed. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  design 
and  development  of  implantable  devices  of  male  sterilization  is  directly 
relevant  to  the  purposes  of  the  CDB  activities. 

Proposed  Course:  Discontinuation. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   The  Study  of  Intrauterine  Microcapsules  as  a  Prolonged 

Drug  Release  Form 
NOl-HD-1-2230 

Battelle  Memorial  Institute 
$110,399  (FY  74);  $110,399  (FY  75);  $1,300  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  project  was  to  investigate  the  possibility  of 
a  vaginal  administration  of  a  microencapsulated  drug  dose  form  as  a  contracep- 
tive method.   The  feasibility  of  this  system  would  depend  largely  on  the  migra- 
tion of  various  sizes  of  microcapsules  from  the  vagina  to  the  uterus.   This 
drug  delivery  system  could  involve  the  microencapsulation  of  progestagens, 
spermacidal  agents  or  cervical  mucus  thickeners . 

Major  Findings:   Work  during  the  past  year  was  devoted  exclusively  to  subhuman 
primates  and  the  following  results  were  obtained:  1)  the  most  frequent  trans- 
cervical migration  in  baboons  and  strumptail  monkeys  occurred  when  the  animals 
were  sedated  and  kept  in  a  horizontal  plane  for  6  hours  after  administration 
2)  when  transcervical  migration  did  occur  and  the  animal  was  monitored  for  more 
than  24  hours,  there  appeared  to  be  increasing  amounts  of  microcapsules  moving 
into  the  uterus.   3)  devices  designed  to  retain  a  high  concentration  of  the 
microcapsules  in  the  vicinity  of  the  outer  cervical  as  did  not  enhance  trans- 
cervical migration.   4)  the  use  of  various  agents  such  as  chymo trypsin,  oxytocin, 
prostaglandin  and  carboxymethylcellulose  with  or  without  the  devices  did  not 
enhance  transcervical  migration.   5)  migration  was  highly  variable  from  animal 
to  animal,  irrespective  of  the  menstrual  phase  of  capsule  diameter  investigated. 
6)  when  migration  did  occur,  it  was  on  the  order  of  one  per  cent  during  the 
first  24-hour  period. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  develop- 
ment of  a  suitable  microcapsule  system  for  vaginal  drug  delivery  of  antif ertility 
agents  in  the  female  would  make  a  substantial  contribution  to  contraceptive 
methodology  and  is  directly  relevant  to  the  purposes  of  CDB  activities. 

Proposed  Course:   This  project  was  not  continued  because  of  the  failure  to 
reproducibly  deliver  a  significant  number  of  microcapsules  to  the  uterus. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Development  of  an  Intra-Uterine  Sterilization  System 

for  the  Female. 
NOl-HD-1-2233 

IIT  Research  Institute   Medical  Engineering  Center 
$247,977  (F\'  71);  $519,465  (FY  72)  15  months: 
$483,769  (FY  74);  $398,698  (FY  75);  $257,990  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :    The  purpose  of  this  project  is  to  develop  a  tubal  occlusive  device 
and  a  hysteroscopic  guidance  system  for  its  placement  in  the  intramural  portion 
of  the  oviduct  under  direct  visualization.   Since  this  technique  would  employ 
a  transcervical  approach,  no  surgery  would  be  required.   Instrument  and  device 
development  will  follow  a  carefully  sequenced  schedule  of  evaluation  in  animal 
models,  extirpated  human  uteri  and  finally  clinical  trials. 

Major  Findings;   Nine  steerable  hysteroscopes  of  the  latest  design  have  been 
fabricated  which  incorporate  features  permitting  both  gas  and  liquid  steriliza- 
tion.  These  instruments  are  currently  being  evaluated  in  Phase  II  studies  at 
Rush-Presbyterian-St.  Lukes  Medical  Center  for  their  ability  to  deliver  soft 
occlusive  devices  to  the  tubal  ostia  in  patients  undergoing  hysterectomy  and  in 
randomized  studies  being  conducted  at  four  separate  hospitals  for  comparison 
with  commercially  available  rigid  hysteroscopes.   These  studies  will  be  com- 
pleted shortly  and  should  provide  important  information  on  the  effectiveness 
of  the  coaxial  hysteroscopic  guidance  approach  to  cannulation  of  the  oviducts 
under  actual  operating  room  conditions. 

Chronic  studies  in  baboons  revealed  that  soft  tubal  occlusive  plugs  would  not 

remain  in  the  oviduct  for  long  periods  despite  the  incorporation  of  mechanical 

retention  features  in  the  devices.   Current  efforts  are  aimed  at  developing 

TM 
a  system  for  the  placement  of  liquid  Silastic    elastomer  within  the  oviducts 

under  direct  hysteroscopic  visualization.   The  elastomer  cures  in_   situ   forming 

a  pliable  barrier.   Studies  in  extirpated  human  uteri  will  commence  shortly. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  develop- 
ment of  a  simple  outpatient  procedure  incorporating  the  transcervical  approach 
to  sterilization  is  highly  relevant  to  the  mission  of  the  CDB. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  to  the  development  of  a  simple  non-surgical  means  of  sterilization. 
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July  1,  1975  through  June  30,  197  6 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :  Contraceptive  Development  Studies  for  Males:  Oral  Steroid 

Hormone  Administration, 
Contract  No.     :  NOl-HD-1-2234 

Contractor       :  University  of  Washingtrn  School  of  Medicine 
Money  Allocated  :  $118,056  (FY  71)  for  two  years,  $58,315  (FY  74)  $123,143(FY  75) 

$108,468  (FY  76) 

Objectives :  This  contract  proposal  is  designed  to  evaluate  the  combined  effects 
of  two  androgenic  steroids  on  spermatogenesis  when  administered  to  normal  adult 
human  males.   The  ultimate  goal  is  to  develop  an  effective  oral  contraceptive 
technique  for  males. 

Major  Findings:   The  main  thrust  of  this  study  was  to  evaluate  the  effect  of 
the  increased  dosage  of  danazol  (800  mg  per  day)  and  then  to  evaluate  the  phe- 
nomenon of  spacing;  i.e.,  once  the  volunteer  sustained  significant  oligospermia 
or  azoospermia,  he  was  to  be  placed  into  one  of  three  groups:  1)  maintained  on 
800  mg  danazol  per  day  plus  testosterone  enanthate;  2)  300  mg  danazol  daily  the 
first  two  weeks  of  each  month  plus  testosterone  enanthate;  3)  800  mg  danazol 
per  day  the  first  week  of  each  month  plus  testosterone  enanthate  once  a  month. 
There  were  14  in  Group  1,  12  in  Group  2,  and  10  in  Group  3.   After  three  months, 
12,  5  and  4  men  in  each  of  the  respective  groups  maintained  persistent  oligo- 
spermia.  Intermittent  deviation  from  the  sustained  oligospermia  was  listed  as 
the  second  category:   single  observations  reaching  no  more  than  10  million/cc, 
this  being  an  intermittent  in  contrast  to  a  sustained  pattern.   The  number  of 
volunteers  that  manifest  this  phenomenon  were  Group  1:  1;  Group  2:  6;  and  Group 
3:  2.   Finally,  after  three  months,  some  of  the  volunteers  "escaped"  the  sup- 
pressive effects  of  daily  danazol  plus  testosterone  enanthate.   For  Group  1, 
this  was  1;  for  Group  2:  1;  and  for  Group  3:3  volunteers.   The  number  of 
volunteers  who  demonstrated  sustained  oligo-  or  azoospermia  were  7  and  2,  for 
Groups  1  and  2,  and  none  for  Group  3.   Those  who  occupied  the  intermittent 
category  were  1,  2  and  2  volunteers  for  each  of  the  three  groups,  respectively. 
Those  that  escaped  and  returned  to  normal  levels  while  still  on  the  spacing 
drug  exposure  program  were  1,  4  and  8  volunteers  for  each  of  the  three  groups, 
at  the  6-month  period. 

Recovery:   Forty-two  men  with  sufficient  data  have  recovered;  three  men  were 
lost  to  follow-up;  for  two  men  there  was  insufficient  information  to  begin  with; 
and  two  are  still  being  followed. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of  the 
Contraceptive  Development  Branch  to  support  research  directed  towards  develop- 
ment of  new  male  methods  of  contraception. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  contraceptives  and  is  an  integral  part  of  the 
contraceptive  development  program. 
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July  1,  1975  through  June  30,  1976 

Contraceptive  De:velopment  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :  Fine  Structure  and  Function  of  the  Accessory 

Glands  of  the  Male  Reproductive  Tract 
Contract  No.     :  NOl-HD-1-2506 
Contractor       :  University  of  Virginia 
Money  Allocated  :  $12,985  (FY  69);  $12,750  (FY  70);  $18,266  (FY  71); 

$25,551  (FY  72);  $83,685  (FY  73  for  3  years) 

Objectives:  This  study  of  the  fine  structure  and  function  of  the  male  accessory 
organs  is  being  carried  out  principally  in  rats,  with  particular  attention 
being  carried  out  principally  in  rats,  with  particular  attention  being  paid 
to  1)  effects  of  vasectomy,  both  proximal  and  ductal,  to  the  point  of  ligation 
of  the  vas;  and  2)  changes  which  take  place  in  the  Wolffian  ducts  of  rat 
fetuses,  before,  during,  and  after  onset  of  androgen  secretion  (as  daily  inter- 
vals from  day  14  until  birth) .   Electron  microscopy  and  electron  microscope 
radioautography  are  being  used  to  follow  the  fate  of  radio-labeled  precursor 
substances  in  a  study  of  the  secretory  activity  of  the  accessory  glands. 

Vasectomy  in  Rabbits  ^ 

1)  Study  of  the  composition  of  epididymal  fluid  in  rabbits  has  indicated  that 
the  absorptive  capacity  of  the  epithelium  is  not  seriously  impaired  after 
vasectomy,  although  secretory  function  may  be  affected. 

2)  Migration  of  phagocytes  into  the  lumen  of  the  duct  system  does  not  seem  to 
be  important  in  the  disposal  of  sperm  after  vasectomy.   It  was  not  possible  to 
recognize  any  areas  of  degeneration  or  atrophy  of  the  duct  epithelium,  which 
might  be  thought  to  precede  invasion  of  the  duct  system  by  phagocytes. 

Effects  of  Cyproterone  Acetate  and  Clomiphene  on  the  Male  Tract 

1)  Similar  changes  in  the  structure  of  the  male  reproductive  -tract  were  ob- 
served after  treatment  with  either  drug. 

2)  Data  suggest  that  the  role  of  the  "light  cells"  of  the  epididymal  epithe- 
lium may  be  in  clearing  the  lumen  in  the  proximal  part  of  the  cauda  epididymis, 
in  which  they  are  particularly  large  and  numerous. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purposes 
of  the  Contraceptive  Development  Branch. 

Proposed  Course:   Discontinuation.   Stated  objectives  will  be  achieved  by 
the  expiration  date. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title 

Contract  Mo. 
Contractor 
Money  Allocated 


The  Synthesis  of  Potential  New  Agents  for  the  Control 

of  Fertility. 

NOl-HD-2-2709 

University  of  Rhode  Island 

$29,660  (FY  72);  $46,092  (FY  74) 


Objectives:  The  purpose  of  this  project  is  to  prepare  9 (10— »19)abeo-steroids 
(substances  related  to  19-nor  steroids  but  having  an  extra  methylene  group 
between  ring  A  and  C)  and  to  test  their  antif ertility  and  hormonal  effects 
in  rats. 

Major  Findings:   In  contrast  to  17a-ethynyl-abeo-estradiol  methylether  had  no 
postcoital  activity  at  4.0  mg/kg/day  in  the  rat,  9 (19)-dehydro-abeo-mestranol 
did  show  postcoital  activity  orally  at  .2.0  rag/kg/day.   9(10-»'190  Abeo-testost- 
erone  showed  neither  androgenic  nor  antiandrogenic  activity  subcutaneously 
in  the  rat . 

Significance  to  Biomedical  Research  and  Program  of  the  Institute :   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Con- 
traceptive Development  Branch  to  support  the  synthesis  and  evaluation  of 
steroidal  compounds  for  contraceptive  utility. 

Proposed  Course :   Termination.   The  major  workscope  objectives  have  been 
accomplished. 
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Contractor 
Money  Allocated 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Structure-Activity  Studies  of  Small  Peptides  which 

Release  LH  and  FSH. 
NOl-HD-2-2713 
Tulane  University 

$59,171  (FY  72);  $110,570  (FY  73);  $97,414  (FY  74) 
$103,339  (FY  75);  $23,609  (FY  76) 

Objectives :  The  purpose  of  this  project  is  to  biologically  evaluate  new  syn- 
thetic polypeptides,  which  may  affect  the  reproductive  system,  based  upon 
structural  modifications  of  the  decapeptide,  LH-RH/FSH-RH  (LRF) 

Major  Findings:  LH-RH  analog  antagonist  have  been  studied  in  vitro  and  in  vivo. 
Studies  revealed  similar  LHRH  LH  and  FSH  in  vitro  antagonist  activity  of  Phe  , 
Leu3,DAla^-LHRH;  desGlyl°,  Leu^  .NVa^  ,DAla^-LHRH  EA;  DPhe^  ,  Ala'*  ,CPheS -LHRH  and 
DPhe2)DAla^-LHRH;  however,  compared  with  DPhe^ ,DAla^-LHRH  these  analogs  had 
little  or  no  antiovulatory  activity. 

The  most  potent  in  vitro  analog  antagonist  was  DPhe^ , Leu ^ ,DTrp^ -LHRH  which 
inhibited  the  LHRH  (0.6ng)  response  at  30mug/ml  medium.   The  second  most  potent 
analog  in  vitro  was  DPhe^  ,DMa^-LHRH  (l.Qag/ml  medium)  and  the  least  potent 
analog  was  DPhe^ , Leu ^ ,DPhe^ -LHRH  (lOug/ml  medium);  however  the  latter  analog 
was  the  most  potent  analog  in  blocking  ovulation  in  vivo  (750  ug) .   Two  new 
additional  analogs,  DPhe^ .NLe^ ,DTrp^-LHRH  and  DPhe^,Val^ ,DTrp5-LHRH  also  in- 
hibited the  LHRH  response  (0.6ng)  at  .lug/ml  medium  in  vitro  but  only  partially 
inhibited  ovulation  at  1.5mg,  80%  and  60%  respectively.   Thus  the  most  potent 
inhibitors  of  the  LHRH  response  in  vitro  are  not  necessarily  the  most  potent 
inhibitors  of  ovulation  in  vivo.  The  lack  of  parallelism  between  the  in  vitro 
and  in  vivo  results  could  mean  that  the  LHRH  analogs  act  at  different  anatomical 
sites  and/or  by  different  mechanisms  in_  vitro  and  in  vivo  or  that  in  some  in- 
stances the  analog  has  LH  and/or  FSH  in  vitro  releasing  agonist  activity  at 
higher  dosages. 

A  dissociated  effect  on  LH  and  FSH  release  was  demonstrated  with  3  analogs, 
DPhe ^, Ala'*  ,DPhe^ -LHRH  at  the  high  dosage  of  lOOug/ml  medium  has  definite  in 
vitro  agonist  activity  for  LH  release  with  very  little  concomitant  FSH  release. 
Important  also  is  that  this  analog  almost  completely  inhibited  the  in  vitro 
LHRH-FSH  response  but  not  the  LH-RH-LH  response  at  lOOpg/ml.   Similar  dissociated 
effects  were  produced  by  DPhe^ , Phe ^ ,DPhe^ -LHRH  and  DTrp^ .Leu^ ,DTrp6-LHRH. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Contracep- 
tive Development  Branch  to  support  the  synthesis  and  evaluation  of  LRF  analogs 
for  contraceptive  utility. 

Proposed  Course :  Termination.   All  of  the  workscope  objectives  have  been 
achieved. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title 

Contract  No^ 
Contractor 
Money  Allocated 


Synthesize  and  Furnish  Steroidal  Compounds  with  Anti- 
fertility  Activity. 
NOl-HD-2-2714 
Laval  University 

$110,772  (FY  72)  -  for  two  years,  $60,699  (FY  74), 
$34,000  (FY  75) 


Objectives :  The  purpose  of  the  terminal  year  of  this  project  is  to  complete 
the  synthesis  of  the  remaining  11-oxa  analogs  of  certain  contraceptive 
drugs  for  biological  evaluation  of  their  effects  on  the  reproductive  system. 

Major  Findings:  It  appears  that  the  substitution  of  oxygen  for  carbon  at 
position  11  in  steroids  has  a  general  suppressant  effect  on  hormonal  activity 
without  retaining  desirable  antif ertility  properties.   Several  more  11-oxa 
steroids  remain  to  be  synthesized  and  tested. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the 
Contraceptive  Development  Branch  to  support  the  synthesis  and  evaluation  of 
steroidal  compounds  for  contraceptive  utility. 

Proposed  Course:   Although  the  project  has  officially  terminated,  and  the 
necessary  synthetic  work  has  not  been  completed,  it  is  anticipated  that  the 
syntheses  will  be  completed  and  the  desired  products  made  available  to 
NICHD,  without  additional  cost  to  the  U.S.  Government,  for  testing. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Production  of  New  Type  of  Contraceptives  Based  on  Derivatives 

of  Luteinizing  Hormone-Releasing  Hormone  (LH-RH) 
NOl-HD-2-2741 
Tulane  University 
$51,716  (FY  72)  $71,000  (FY  73),  $197,000  (FY  74),  2  years. 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  project  is  to  prepare  and  evaluate  biologically 
decapeptide  analogs  of  LH-RH  which  involve  modifications  of  various  amino  acid 
residues  in  order  to  produce  an  inhibitor  of  LH-RH  (LRF) . 

Major  Findings:   After  the  discovery  that  the  highly  active  D-amino  acid^  , 
desGly-NH2  ^  ^-ethylamide  analogs  of  LH-RH  were  of  little  value  in  the  develop- 
ment of  inhibitory  analogs,  emphasis  was  placed  on  the  synthesis  of  increasingly 
potent  D-amino  acid^  -analogs,  e.g.,  D-Glu^  -,  150%;  D-Ala^  -,  500%;  D-Leu^  -, 
700%;  D-Phe^  -,  1000%;  D-Trp^  -LH-RH,  1200%.   It  was  found,  for  instance,  that 
if  histidine  in  position  2  of  these  peptides  was  deleted,  inhibitory  analogs 
were  obtained  which  were  also  more  effective  in  blocking  LH-RH  in  the  same 
order.   However,  none  of  the  desHis^  -peptides  were  able  to  block  ovulation 
effectively  in  cycling  rats.   Incorporation  of  D-Phe  in  position  2  was  found 
to  result  in  far  more  potent  inhibitors.   For  instance,  multiple  doses  of  D- 
Phe^  ,  D-Ala^  -  and  D-Phe^  ,  D-Leu^  -LH-RH  given  during  the  proestrous  gonado- 
tropin surge  to  cycling  rats  and  hamsters  were  able  to  virtually  completely 
suppress  LH  and  FSH  release  and  ovulation  in  the  former.   Surprisingly,  D-Phe^  , 
D-Phe   -LH-RH,  although  an  even  more  potent  inhibitor  of  LH-RH  in  immature  male 
rats,  was  found  to  be  rather  ineffective  for  blocking  ovulation  due  to  some 
residual  gonadotropin-releasing  activity.   This  problem  was  overcome  by  re- 
placing Trp  in  position  3  by  Phe  which  drastically  reduces  LH-RH  activity  with- 
out affecting  the  ability  of  the  peptide  to  bind  to  receptor  sites.   One  injec- 
tion (6  mg/kg)  of  D-Phe^  ,  Phe^  ,  D-Phe^  -LH-RH  given  at  12  noon  on  the  pro- 
estrous day  to  cycling  rats  almost  completely  blocked  gonadotropin  release  and 
ovulation  in  rats  and  oviilatLon  in  rabUt  s  .     Preliminary  results  indicate  that 
this  analog  can  block  estrogen-induced  LH  release  in  rhesus  monkeys.   An  even 
more  potent  inhibitor,  D-Phe^  ,  D-Trp^  ,  D-Phe^  -LH-RH,  effective  in  the  4  mg/kg 
range  in  rats  was  recently  synthesized  and  is  presently  being  evaluated. 

Significance  to  Biomedical  Research  and  Program  of  the  Institutes:   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Contra- 
ceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  LRF 
analogs  for  contraceptive  utility. 

Proposed  Course:   Termination.   All  of  the  workscope  objectives  have  been 
achieved. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title 

Contract  No. 
Contractor 
Money  Allocated 


Biological  Testing  Facility  for  the  Evaluation  of 

New  Antifertility  Drugs  and  Devices 

NOl-HD-2-2746 

Mason  Research  Institute 
$844,057  (FY  72)  30  months;  $116,436  (FY  73); 
$373,031  (FY  74);  $463,828  (FY  75);  $520,791  (FY  76) 


Objectives :    The  objective   of  this  contract  program  is  the  establishment  of 
a  biological  testing  facility  capable  of  broad  spectrum  evaluation  of  new 
drugs  and  devices  and  rapid  exploitation  of  potential  leads  in  the  control  of 
fertility.   Sources  of  compounds  for  testing  include  contract  synthetic  pro- 
grams supported  by  the  CDB  and  numerous  private,  public  and  governmental 
laboratories  throughout  the  world.   The  staff  of  the  CDB  reviews  all  compounds 
submitted  for  evaluation  to  determine ■ the  precise  manner  in  which  each  drug 
will  be  studied. 

Major  Findings:   Over  300  compounds  and  several  drug  delivery  systems  have  been 
evaluated  in  more  than  500  tests  during  this  fiscal  year.   Some  17,000  rats, 
1,500  hamster,  1,000  rabbits  and  70  monkeys  have  been  utilized  in  35  different 
types  of  assays.   Several  important  leads  have  accrued  from  this  testing  pro- 
gram, one  of  which  is  currently  undergoing  evaluation  in  rhesus  monkeys.   A 
number  of  other  findings,  while  of  limited  intrinsic  value,  have  contributed 
substantially  to  tlie  guidance  of  our  chemical  synthetic  program.   Data  generated 
by  the  testing  facility  is  communicated  to  CDB  staff  on  a  weekly  basis  and  is 
then  rapidly  disseminated  to  individual  chemists  in  our  contract  synthetic 
program.   This  input  at  the  drug  synthesis  level  permits  an  interaction  between 
chemist  and  biologist  which  provides  optimal  direction  for  subsequent  structural 
modifications. 

Hormone  release  rates  from  several  biodegradable  drug  deliverv  systems  are 
currently  being  evaluated.   Results  of  these  studies  will  be  used  in  the 
modification  of  prototype  systems  and  will  largely  determine  the  rate  of 
expansion  of  this  aspect  of  our  program. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  heart 
of  any  drug  development  program  is  the  rapid  identification  of  biological 
activity  and  exploitation  of  promising  leads.   The  ability   of  the  CDB  to 
evaluate  compounds  and  devices  in  a  uniform  manner  is  of  great  importance  to 
our  contract  synthetic  program  and  the  stated  goals  of  the  Branch. 

Proposed  Course:   This  is  a  continuing  contractual  effort  leading  toward  the 
development  of  new  contraceptives  and  is  an  integral  part  of  the  contraceptive 
development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :  Development  of  a  Reversible  Vas-Occluding  Prosthesis 

Utilizing  a  Microporous  Tissue  Interface 
Contract  No.     :  NOl-HD-2-2796 

Contractor       :  Searle  Cardio-Pulmonary  Systems,  Inc. 
Money  Allocated  :  $104,325  (FY  72);  $99,152  (FY  74) 

Objectives:  The  major  goal  is  to  investigate  the  feasibility  of  utilizing 
a  microporous  tissue  interface  to  achieve  a  reversible  vas-occluding  prosthe- 
sis.  To  this  end  MTI-coated  tubular  prostheses  have  been  fabricated  and  im- 
planted in  animals  to  develop  methods  of  achieving  rapid  tissue  ingrowth  and 
tenacious  adhesion   to  the  vas  capable  for  forming  a  spermatic  fluid  seal. 

Major  Findings:   1)  The  MTI-coated  prosthesis  is  capable  of  achieving  tissue 
ingrowth  sufficient  to  fix  the  prosthesis  in  place  for  periods  of  at  least  one 
month  and  to  require  appreciable  force  approximating  tissue  shear  stresses  for 
prosthesis  removal.   Physical  testing  and  gross  observations  are  supported  by 
histologic  data  from  light  and  electron  microscopy.  2)Two  surgical  techniques 
have  been  developed,  at  least  one  of  which,  transmural  insertion,  appears  to 
be  consistently  effective  in  achieving  fixation  of  the  MTI-coated  prosthesis. 
3)  It  appears  that  functionally  adequate  fixation  can  be  achieved  without  pre- 
treatment  of  the  inner  lumen  of  the  vas  to  remove  mucosa.   4)  Patent  vas 
and  prosthesis  lumens  can  be  maintained  (for  at  least  one  to  two  months)  if 
no  or  mild  mucosal  treatments  are  used.   5)  No  cellular  atypia  or  reactions 
to  the  implant  have  been  observed.   However,  infertility  (low  sperm  counts) 
has  been  found  in  a  number  of  rabbits  with  implanted,  open  prostheses.  A 
rigorous  program  of  evaluation  and  analysis  is  being  performed  in  order  to 
determine  and  eliminate  the  causes  of  infertility.   The  specific  effects  of 
surgical  implantation,  tissue  attachment  and  reactions,  sperm  generation, 
semen  flow  are  being  studied.   As  a  result  of  the  continuing  problems  of 
sterility  and  the  histologic  findings,  the  guinea  pig  will  be  used  in  future 
studies  to  determine  the  effect  of  species  on  the  frequency  and  degree  of 
fertility,  using  implanted  transvasal  open  prostheses. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  1"    is 

important  to  determine  the  utility  of  the  MTI-coated  prosthesis  as  the 

development  of  devices  for  male  sterilization  is  directly  relevant  to  the 
purposes  of  the  Contraceptive  Development  Branch  activities. 

Proposed  Course:  This  is  expected  to  be  a  continuing  contractual  effort 
leading  towards  the  development  of  new  contraceptives  and  is  an  integral 
part  of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title  :   Synthesis  and  Testing  of  Potential  Inhibitors  of 

Luteinizing  Hormone  Releasing  Factor 
NOl-HD-3-2732 

Indiana  University  Foundation 
$98,462  (FY  73)  two  years,  $66,042  (FY  75) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  project  is  to  synthesize  potential  inhibitors 
of  luteinizing  hormone  releasing  hormone  (LRF)  in  which  unnatural  and  unusual 
amino  acids  are  to  be  substituted  for  certain  natural  amino  acids  in  LRF. 

Major  Findings:   Although  it  was  found  earlier  that  the  antagonist  properties 
of  des-His   -LHRH  were  improved  by  substituting  L-3-naphthylalanine  for  try- 
ptophan  in  position  3,  the  analogy  did  not  carry  over  into  the  D-Phe   series 
of  antagonists;  D-Phe^ ' ^-L-3-naphthylalanine^  -LHRH  does  not  inhibit  ovulation 
in  rats  at  the  dose  at  which  D-Phe^ '^-LHRH  is  an  effective  inhibitor.   It  was 
also  found  that  the  antagonist  properties  of  des-His   -LHRH  are  not  improved  by 
the  additional  change  of  replacing  Arg   by  6-N-isopropylornithine^ .  D-6-naphthy- 
lalanine^  -LHRH  and  D-B-naphthylalanine^ ,  D-Ala^  -LHRH  had  low  agonist  activity 
and  no  antagonist  activity  in  vitro.   But  D-6-naphthylalanine^ '^-LHRH  showed 
nearly  complete  inhibition  of  LHRH  in  vitro  at  a  ratio  of  300:1.    At  higher 
doses,  however,  its  low  agonist  activity  becomes  important  and  overcomes  the 
antagonist  activity.   In  rats,  this  compound  did  not  inhibit  ovulation  when 
tested  over  a  wide  range  of  doses.  • 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Contra- 
ceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  potential 
inhibitors  of  LRF  for  contraceptive  utility. 

Proposed  Course:   Termination.   Most  of  the  workscope  objectives  have  been 
achieved. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Synthesis  of  Novel  Steroids  for  Fertility  and  Population 

Control. 
NOl-HD-3-2734 

University  of  South  Carolina 
$71,963(FY  73  and  FY  74);  $45,460  (FY  75) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  project  is  to  synthesize  pentacyclic  analogs 
of  known  effective  contraceptive  steroids  which,  due  to  the  unique  conforma- 
tional changes  imposed  by  the  introduction  of  bridged  rings  in  either  ring 
A  or  ring  D,  could  competitively  inhibit  progesterone  at  the  receptor  site 
and  results  in  an  antiprogestational  compound.  Tiese  compounds  will  be  tested 
for  antifertility  activity. 

Major  Findings:   When  it  became  apparent  that. the  synthesis  of  the  trans-anti- 
ketone,  136,  146-ethano-3-methoxy-D-homo-l,3,5-estratrien-17a-one ,  would  not 
be  feasible  according  to  the  synthetic  routes  proposed,  this  project  was  termi- 
nated. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in. this  project  is  directly  relevant  to  the  purposes  of  the  Contra- 
ceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  novel 
steroidal  compounds  for  contraceptive  utility. 

Proposed  Course :   Termination.   The  contract  objectives  cannot  be  achieved 
utilizing  the  proposed  synthetic  scheme. 
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Contract  Title  :  Synthesis  of  12a-Methyl  Prostaglandins  Related  to  PGF2(j 

Contract  No.    :  NOl-HD-3-2737 

Contractor     :  University  of  Pittsburgh 

Money  Allocated:  $72,736  (FY  73)  for  two  years,  $21,180  (FY  75) 

Objectives :   The  purpose  of  this  project  is  to  synthesize  12a-methyl  PGF2ct 
and  to  test  this  compound  for  antifertility  activity.   The  extra  methyl  group 
may  serve  to  block  one  of  the  pathways  of  elimination  of  the  lla-hydroxy  group 
in  the  prostaglandins.   This  novel  structural  modification  would  be  important 
to  study  insofar  as  structure-activity  relationships  of  the  prostaglandins 
are  concerned. 

Major  Findings:  The  total  synthesis  of  12a-methyl  PGF2a  has  been  completed. 
The  compound  exhibited  very  weak  smooth  muscle  activity  (0.05%  of  PGF2(^  )  in  the 
hamster  uterine  strip  assay  and  weak  antifertility  activity  (5%  of  PGF2q()  in  the 
hamster.   The  total  synthesis  of  12a-fluoro  PGF2ct  and  its  15-epi  isomer  have 
also  been  completed.   Both  compounds  exhibit  considerably  greater  smooth 
muscle  activity  (20%  and  2%  of  PGF2|^,  respectively)  than  the  12a^methyl  analog. 
An  evaluation  of  the  separation  of  antifertility  activity  from  smooth  muscle 
activity  is  in  progress. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Contra- 
ceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  pros- 
taglandins and  related  analogs  for  contraceptive  utility. 

Proposed  Course :   Termination.   All  of  the  workscope  objectives  have  been 
achieved. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Implantable  Bio-Absorbable  Capsules  as  Slow-Release 

Contraceptive  Drug  Delivery  Systems 
NOl-HD-3-2738 
Abcor,  Inc. 

$254,856  (FY  73  for  two  years);  $160,589  (FY  75); 
$129,079  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives  :   It  is  proposed  to  formulate  a  biodegradable  sustained  release 
drug  delivery  system  consisting  of  microcapsules  containing  progesterone.   The 
system  can  also  be  utilized  for  the  delivery  of  other  contraceptive  drugs  where 
sustained  long  term  delivery  of  the  drug  is  desired. 

Major  Findings:   Progesterone,  has  been  microencapsulated  by  the  Wurster  process 
with  a  biodegradable  polymer,  poly-L-(-)lactide  (condensation  polymer  of  lactic 
acid).   A  five  percent  suspension  of  177  -  250  ;um  microcapsules,  was  injected 
into  ovariectomized  rabbits.   Blood  levels  of  progesterone  showed  in  vivo  pro- 
gesterone release  to  be  relatively  steady  from  16  to  92  days,  at  which  time  the 
experiment  was  terminated.   Necropsy  indicated  no  serious  local  irritation 
(Mason  Research  Institute  data). 

A  program  has  begun  to  prepare  smaller  ('\^100  pm)  microcapsules,  with  release 
times  of  up  to  one  year,  to  improve  the  yield  of  this  size  range,  to  scale  up 
the  preparation  of  the  polymer  and  to  improve  the  injection  technique. 

Under  a  subcontract  with  the  WARF  Institute  a  series  of  experiments  was  con- 
ducted to  determine  the  optimum  conditions  for  preparing  the  100  pm  microcapsules. 
Several  batches  have  been  prepared  and  the  progesterone  delivery  rates  are  being 
determined  in  vitro.   Although  the  yield  of  smaller  microcapsules  has  been  im- 
proved, drug  diffusion  became  faster.   Attempts  at  slowing  the  drug  delivery 
by  increasing  the  polymer  to  progesterone  ratio.,  are  underway.   In  vivo  evalua- 
tion of  100  -  150  jam  microcapsules  in  rabbits  has  begun. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Development 
of  new  drug  delivery  systems  for  contraceptive  drugs  is  one  of  the  goals  of 
the  Contraceptive  Development  Branch. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
to  the  development  of  improved  contraceptive  technology. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Intrauterine  Release  of  Estriol  for  Contraception 

NOl-HD-3-2739 

Michael  Reese  Hospital 

$133,233  (FY  74);  $172,289  (FY  76) 


Objectives :   The  objective  of  this  contract  is  to  investigate  the  local  contra- 
ceptive action  of  the  hormone  estriol.   The  estriol  will  be  delivered  to  the 
uterine  cavity  by  means  of  an  intrauterine  device  which  will  be  composed  of 
polymeric  membrane  which  can  control  drug  release.   The  devices  will  be  evalua- 
ted initially  in  rabbits  and  subsequently  in  baboons.   If  local  action  of  the 
released  estriol  can  be  demonstrated  a  clinical  trial  will  be  initiated.   The 
release  of  small  quantities  of  estriol  directly  into  the  uterine  cavity   should 
circumvent  undesirable  systemic  effects. 

Major  Findings:   It  had  been  observed  that  devices  releasing  1.25  pg/day  of  estriol 
in  the  uterine  horns  of  rabbits  were  contraceptively  effective.   To  confirm  that 
this  was  a  local  effect,  devices  releasing  at  the  same  rate  were  implanted  sub- 
cutaneously  and  conception  was  not  prevented.   The  results  of  these  experiments 
indicate  that  the  contraceptive  effect  of  estriol  delivered  intrauterine  was 
not  caused  by  a  systemic  action. 

Experiments  were  begun  in  baboons  with  devices  releasing  3.75  jjg/day  and  12.5  ^_ 
|ig/day  to  make  certain  that  systemic  effects  do  not  result.  Preliminary  re-  •^'' 
suits  were  encouraging. 

Because  of  administrative  problems,  a  new  subcontractor  had  to  be  found  to  manu- 
facture the  devices  with  a  resulting  delay.   Materials  to  construct  the  devices 
have  been  selected  and  evaluated  In  vitro  and  devices  with  the  desired  release 
rates  are  now  being  made.   Tlie  new  devices  will  be  rechecked  in  rabbits  for 
contraceptive  effectiveness. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Development 
of  new  contraceptive  methods  is  a  stated  goal  of  the  Contraceptive  Development 
Branch. 

Proposed  Course :   This  is  expected  to  be  a  continuing  contractual  effort  leading 
to  the  development  of  improved  lUD's. 


f 


130 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Systems  Approach  to  Vaginal  Delivery  of  Contraceptive 

Drugs-Methodology  and  Mechanism  for  Absorption. 
N01-HD-3-27AO 
University  of  Michigan 

$126,361  (FY  73  for  2  years);  $61,115  (FY  75); 
$63,154  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  studies  arc  aimed  at  developing  suitable  methodology  to  obtain 
firm,  baseline  data  on  the  kinetics  of  vaginal  absorption  of  model  compounds 
and  contraceptive  steroids.   The  data  generated  will  be  used  in  delineating 
the  general  barrier  properties  of  the  vaginal  mucosa  and  in  developing  quanti- 
tative, integrated  models  describing  both  the  release  of  drugs  from  vaginal 
devices  and  subsequent  drug  absorption. 

Major  Findings:   During  this  reporting  period,  our  research  on  the  mechanistic 
understanding  of  the  transport  of  drugs  across  the  vaginal  membrane  was  carried 
over  from  the  rabbit  doe  to  the  rhesus  monkey.   "Rib-cage"  type  cells  were  de- 
signed for  intravaginal  insertion  through  the  vulval  orifice  and  to  fit  the  speci- 
fic dimensions  of  the  vagina  of  the  monkey.   The  general  design  of  the  cell  was 
similar  to  that  used  for  the  rabbit  vaginal  absorption  studies.   The  tightness 
of  the  rib-cage  cell  in  the  vagina  of  the  monkey  was  checked„and  no  significant 
leaks  from  the^cell  were  found.   The  absorption  of  methanol-  H,  n-butanol-    C 
and  n-oCtanol-  C  was  studied  and  found  to  follow  first  order  kinetics. 

3 
The  influence  of  the  menstrual  cycle  on  the  vaginal  absorption  of  methanol-  H 

and  n-octanol-   C  was  studied  in  two  monkeys.   A  sufficient  number  of  experi- 
ments were  carried  out  to  cover  entire  menstrual  cycles  for  at  least  six  mon- 
key menstrual  cycles.   Vaginal  smears  were  prepared  periodically  to  aid  in 
approximating  the  various  phases  of  the  menstrual  cycle  and  to  detect  any  possi- 
ble vaginal  infection.   The  apparent  permeability  coefficient  values  observed 
around  the  menstruation  time  were  maximal  and  those  near  the  midpoints  of  the 
cycles  were  minimum  values.   These  repeatable  effects  of  the  phase  of  the  sexual 
cycle  upon  the  vaginal  membrane  permeability  coefficients  were  observed  with 
both  monkeys. 

The  following  studies  are  presently  underway:  a)  effects  of  alkyl  chain  length 
of  the  n-alkanols  and  menstrual  cycle  on  the  permeability  of  the  vaginal  mem- 
brane b)  influence  of  menstrual  cycle  on  the  vaginal  membrane  permeability  to 
progesterone,  estradiol  and  hydrocortisone,  and  c)  preliminary  determination 
of  the  nature  and  the  rate  of  the  vaginal  secretions  and  the  membvane  surface 
pH.  -  .         .. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  study 
of  drug  absorption  from  the  vagina  can  further  our  knowledge  on  the  characteris- 
tics of  drug  absorption  from  this  local  site.   The  work  is  directly  related  to 
the  published  purpose  of  the  Contraceptive  Development  Branch. 

Proposed  Course:   It  is  anticipated  that  the  objectives  of  this  project  can  be 
met  in  FY  77. 
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Contract  and  Collaborative  Research 

Contract  Title  :   A  Study  of  the  Use  of  Biodegradable  Polymers  for  the 

Sustained  Delivery  of  Contraceptive  Drugs 
NOl-HD-3-2741 

Research  Triangle  Institute 

$298,347   (FY  73  for  two  years);  $185,262  (FY  75) 
$224,082  (Fy  76) 
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Contract  No. 
Contractor 
Money  Allocated 


Objectives :   It  is  proposed  to  develop  biodegradable  polymeric  drug  delivery 
systems  for  male  and  female  fertility  regulations. 

The  specific  polymers  which  will  be  evaluated  are  aliphatic  polyesters.   They 
will  be  selected  on  the  basis  of  permeability,  biodegradability ,  tissue  compat- 
ibility and  synthetic  availability.   The  performance  of  the  delivery  systems 
will  be  evaluated  both  in^  vitro  and  in  vivo. 

Major  Findings:   Homopolymers  and  copolymers  of  e-caprolactone,  r-decalactone , 
pivalolactone,  and  DL-dilactide  have  been  prepared  and  characterized.   The  bio- 
degradability of  these  pol^nners  has  been  determined  by  measuring  the  weight 
loss  and  molecular  weight  decrease  of  films  and  capsules  implanted  in  rabbits. 
Poly (DL-lactic  acid),  and  copolymers  of  e-caprolactone  with  DL-lactide,  e-de- 
calactone,  and  pivalolactone  degrade  rapidly,  losing  mechanical  strength  and 
significant  weight  (>10%)  within  2-6  months.    However  the  bio-lifetime  of 
poly(e-caprolactone)  can  be  controlled  by  choice  of  the  initial  molecular 
weight  of  the  implants  and  useful  bio-lifetimes  of  9-12  months  have  been  realized 
by  this  means. 

The  rates  of  permeation  of  steroids  through  poly (e-caprolactone)  membranes  in 
aqueous  and  non-aqueous  media  have  been  determined,  and  follow  the  order 
ethynylestradiol ^  progesterone  -'  testosterone  >  norethindrone  >  norgestrel.   In 
vitro  rates  of  release  of  these  drugs  from  hollow  cylinders  of  poly (c-capro- 
lactone)  into  water  at  37 °C  have  been  measured  for  periods  up  to  4  months. 
Relatively  constant  release  rates,  consistent  with  daily  dosages  required  for 
fertility  control,  have  been  observed  in  a  number  of  experiments.   Problems 
associated  with  rapidly  declining  release  rates  have  been  largely  eliminated 
by  use  of  an  internal  dispersing  agent  (e.g.,  sesame  oil)  within  the  capsule, 
together  with  appropriate  choice  of  cylinder  dimensions. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Development 
of  drug  delivery  systems  for  contraceptive  drugs  is  one  of  the  stated  goals  of 
the  Contraceptive  Development  Branch.  % 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  to  the  development  of  improved  contraceptive  technology. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Contraceptive  Efficacy  of  Androgen-Estrogen  Polydimethyl- 

siloxane  Implants  in  Rhesus  Monkeys. 
NOl-HD-3-2745 

The  Johns  Hopkins  University 

$64,256  (FY  73),  $1,400  (FY  74),  $84,426  (FY  75).   ■. 
$111,265  (FY  76)  .  .    .,  • 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  investigator  proposes  to  study  the  effect  of  testosterone 
released  by  PDS  implants  in  different  amounts  on  spermatogenesis,  testos- 
terone production  rates,  plasma  testosterone  and  ICSH  concentrations,  and 
accessory  sex  organ  size  and  morphology  in  monkeys.   The  objective  is  to 
compare  the  efficacy  of  PDS  testosterone  implants  to  create  azoo.spermia  with 
elevating  plasma  testosterone  and  causing  accessory  sex  organ  hypertrophy. 

Major  Findings;   Data  suggest  that  male  rats  cannot  be  uniformly  rendered 
azoospermic  by  testosterone  as  can  rabbits.   Moreover,  the  testosterone  dosages 
which  maximally  diminish  sperm  production  in  rat  cause  an  increase  in  accessory 
sex  organ  size.   Since  these  data  are  similar  to  that  obtained  with  the  rhesus 
monkey,  it  appears  that  the  rat  is  an  excellent  model  to  determine  the  effect  of 
■festosterone/estradiol  treatments  upon  spermatogenesis  and  accessory  sex  organ 
function  in  monkeys.  >■•••. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Development 
of  new  techniques  for  the  control  of  fertility  in  male  is  one  of  the  stated 
goals  of  the  program. 

Proposed  Course:  This  is  expected  to  be  a  continuing  contractual  effort  leading 
towards  the  development  of  new  contraceptives  and  is  an  integral  part  of  the 
contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Study  of  the  Safety  and  Efficacy  of  a  Conjugated  Estrogen 

Preparation  as  a  Postcoital  Contraceptive 
NOl-HD-3-2761 
University  of  Florida 
$53,086  (FY  73)  2  yrs.,  $60,358  (FY  75)  2  yrs.  £ 


Contract  No. 
Contractor 
Money  Allocated 


Objectives:   The  purpose  of  this  project  is  to  study  the  safety  and  efficacy 
of  a  conjugated  estrogen  preparation  as  a  postcoital  contraceptive.   A  standard 
dose  and  uniform  protocols  are  employed  in  patients  seeking  this  form  of 
contraception  who  meet  the  rigid  criteria  for  acceptance  into  the  program. 
The  study  is  part  of  a  larger  program  designed  to  acquire  sufficient  data  on 
conjugated  natural  estrogens  to  support  or  refute  their  use  as  a  postcoital 
contraceptive.   The  investigation  is  being  undertaken  under  IND  #9839. 

Major  Findings:   One  pregnancy  has  been  encountered  in  the  263  women  who  have 
completed  the  program  to  date.   This  subject  was  followed  with  meticulous 
detail  and  would  seem  to  represent  a  true  drug  failure.   Treatment  consisted 
of  30  mg.  conjugated  equine  estrogens  administered  daily  for  5  consecutive 
days  starting  within  24  hours  of  unprotected  midcycle  coitus  in  49%, between 
25  and  48  hours  in  30%  and  between  49  and  72  hours  in  20.9%.   Follow-up  has 
been  excellent . 

About  90%-  of  the  patients  reported  at  least  one  side  effect  related  to  high 
dose  estrogen  therapy.   Nausea  was  reported  by  55.1%  although  this  was 
judged  to  be  mild  in  most  patients.   Vomiting  was  reported  by  16.3%  of  the 
patients  during  treatment,  about  half  of  whom  considered  the  episodes  mild. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  develop- 
ment of  new  and  more  acceptable  means  of  postcoital  contraception  is  directly 
related  to  the  goals  of  the  Contraceptive  Development  Branch. 

Proposed  Course:   It  is  anticipated  that  this  contract  will  continue  for  the 
remainder  of  the  two-year  contract  period. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Clinical  Studies  of  Estrogens  as  Postcoital  Contraceptive 

Agents. 
NOl-HD-3-2762 

Planned  Parenthood  of  Minnesota 
$52,662  (FY  73)  2  yrs.,  $70,299  (FY  75)  2  yrs. 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  project  is  to  study  the  safety  and  efficacy 
of  ethynyl  estradiol  as  a  postcoital  contraceptive.   A  standard  dose  and  uniform 
protocols  are  employed  in  patients  requesting  this  form  of  contraception  who 
meet  the  rigid  criteria  for  acceptance  into  the  program.   The  study  is  part 
of  a  larger  program  designed  to  acquire  sufficient  data  on  ethynyl  estradiol 
to  support  or  refute  its  use  as  a  postcoital  contraceptive.   The  investigation 
is  being  carried  out  under  IND  #9525. 

Major  Findings:   The  investigators  have  selected  373  patients  for  inclusion 
in  the  study  out  of  over  1,000  interviewed  to  date.   All  subjects  received 
5  mg.  of  ethynylestradiol  daily  for  five  consecutive  days  starting  within  72 
hours  of  unprotected  midcycle  coital  exposure.   Two  patients  became  pregnant 
despite  full  medication.   Both  subjects  reported  to  the  clinic  between  60-65 
hours  following  unprotected  coitus.   These  pregnancies  can  be  classified  as 
drug  failures  and  may  indicate  the  need  to  initiate  treatment  within  48  hours 
for  maximum  contraceptive  efficacy.   A  third  pregnancy  was  unrelated  to  medica- 
tion failure  since  it  was  clearly  established  that  conception  antedated  treat- 
ment by  4  weeks.   No  new  pregnancies  have  been  reported  during  the  last  year. 

Over  90  percent  of  the  patients  reported  side  effects  of  some  sort.   Nausea 
(84%)  and  vomiting  (39%)  were  the  most  common  side  effects  encountered  but 
antiemetic  medication  was  required  in  less  than  half  of  these  women.   About 
70%  of  the  patients  reported  abnormal  menses. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  develop- 
ment of  new  and  more  acceptable  means  of  postcoital  contraception  is  directly 
related  to  the  goals  of  the  Contraceptive  Development  Branch.  , 

Proposed  Course:    It  is  anticipated  that  this  contract  will  continue  for 
the  remainder  of  the  two-year  contract  period. 
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July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Clinical  Evaluation  of  a  Fluid-Filled  Intrauterine  Device 

NOl-HD-3-2767 

Tecna  Corporation  and  University  of  California 

$51,980  (FY  73),  $86,000  (FY  74),  $9,649  (FY  75) 


Objectives:   The  major  objective  of  this  contract  is  to  clinically  evaluate 
a  new  fluid-filled  intrauterine  device  (lUD) .   Preliminary  data  indicate 
that  the  device  is  well  tolerated  and  provides  high  contraceptive  efficacy. 

Major  Findings:   Since  the  initiation  of  the  contract  313  devices  were 
inserted  including  277  first  insertions  and  36  reinsertions  following  partial 
or  complete  expulsions.   During  this  period  there  were  224  events  and  closures  - 
124  expulsions  and  100  removals.   The  reasons  for  removal  include  increased 
bleeding  and  cramping  (57),  infections- (6) ,  personal  (30),  and  pregnancy  (7). 

The  incidence  of  expulsions  has  decreased  (55%  of  events)  as  the  incidence  of 
removals  for  bleedings  and  cramps  has  grown  (25%  of  events).   This  is  partially 
attributable  to  increased  physician  readiness  to  remove  the  device  at  the  first 
sign  of  a  change   in  cycle,  or  patient  discomfort.   The  6  infections  responded 
successfully  to  antibiotics. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Development 
of  new  contraceptive  devices  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch. 

Proposed  Course:   Research  supported  by  this  contract  was  completed  during 
the  current  FY. 


c 


c 


136 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Studies  on  Steroid  Hormone  Receptors  and  their  Role  in 

Reproductive  Biology 
NOl-HD-3-2769 
Mayo  Clinic 
$111,121  (FY  73  for  2  years);  $91,210  (FY  75);  $99,820  (FY76) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   The  objectives  of  this  research  project  are  as  follows:  (1)  purify 
and  study  the  binding  properties  of  the  estrogen  and  progesterone  receptors 
from  cow  uteri;  (2)  investigate  the  interaction  between  receptor  proteins  and 
the  DNA  and  chromatin;  investigate  the  interaction  among  estrogens  and  pro- 
gestins and  their  competitive  binding  to  their  respective  receptors. 

Major  Findings:   In  the  past  six  months,  considerable  improvement  was  achieved 
in  the  purification  of  the  progeSierone  receptor  although  purification  to  homo- 
geneity has  not  yet  been  achieved.   The  contractor  is  presently  using  a  com- 
bination of  conventional  techniques  (DEAE-Sephadex  and  hydroxylapetite  chroma- 
tography) and  more  selective  methods  of  affinity  chromatography  (with  ATP  or 
steroid  resins).   They  are  now  able  to  purify  the  receptor  close  to  2000-fold 
and  estimate  that  an  additional  10-fold  purification  would  bring  the  receptor 
preparation  near  homogeneity.   It  is  felt  that  this  is  a  very  important  aspect 
of  our  program,  since  purified  receptor  will  be  needed  for  studying  various 
functional  aspects  as  those  described  below. 

Using  partially  purified  receptor,  they  have  analyzed  the  binding  of  receptor 
to  ATP-Sepharose  in  greater  detail.   This  is  an  interaction  of  high  affinity 
which  may  be  very  important  in  a  function  of  the  receptor.   Attempts  are  now 
being  made  to  describe  the  fate  of  ATP  that  is  bound  to  the  receptor;  is  this 
a  simple  physical  interaction  or  is  ATP  metabolized  in  the  process? 

A  third  area  of  recent  investigation  concerns  the  activation  of  receptor  and 
its  binding  to  isolated  nuclei.   Two  agents  were  identified  which  inhibit  the 
activation  and  nuclear  binding  of  progesterone  receptors.   These  inhibitors 
(0-phenanthroline  and  rifamycin  AF/013)  are  also  interesting  in  that  they 
block  most  nucleotide  polymerases.   They  should  provide  very  useful  tools  for 
a  more  detailed  analysis  of  the  nuclear  binding  process  and  the  possible  rela- 
tionship between  the  receptor  complex  and  nuclear  RNA  synthesis. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  studies  of  the  steroid 
binding  substances  in  reproductive  tract  tissues. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  toward  the  development  of  new  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contract  Title 
Contract  No. 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Study  on  Human  Acrosomal  Proteinase 

NOl-HD-3-2773 

Wayne  State  University 

$71,785  (FY  73)  for  three  years. 


Objectives :  The  objective  of  this  contract  is  to  investigate  several  aspects 
of  biochemistry  and  immunology  of  the  purified  human  acrosomal  proteinase. 
The  primary  interest  is  to  ascertain  whether  antisera  ag^t^st  this  enzjrme  can 
block  fertilization.   Secondarily,  the  relationship  of  enzyme  activity  to  the 
process  of  semen  liquefaction  and  to  the  presence  of  naturally  occurring 
enzyme  inhibitors  will  be  investigated. 

Major  Findings:  The  rabbit  antiserum  against  human  acrosin  did  not  produce 
consistent,  visible  cross  reactions  with  purified  rabbit  acrosin.   It  also  did 
not  inhibit  the  enzymatic  activity  of  rabbit  acrosin  toward  synthetic  or  pro- 
tein substrates.   Considered  together  these  features  of  the  present  antiserum 
are  not  conducive  to  the  performance  of  a  meaningful  rn  vitro  fertilization 
study.   Consequently,  another  female  rabbit  for  immunization  with  human  acrosin 
has  been  scheduled.   Sufficient  human  sperm  has  been  collected  during  the  past 
several. months  and  the  preparation  of  more  acrosin  is  in  progress.   The  purifi- 
cation procedure  in  the  final  affinity  chromatography  step  has  been  modified 
by  (1)  using  a  higher  salt  concentration  ( . 5M  NaCl)  in  the  solution  for  coupling 
partially  purified  acrosin  to  the  CH-Sepharose-benzamidine  and  (2)  after  coup- 
ling,  washing  the  column  with  . 5M  NaCl  prior  to  elution  of  the  acrosin.   This 
minor  modification  of  the  original  procedure  has  provided  a  purified  acrosin 
having  a  3-fold  increase  in  specific  activity  (.15mU/ug)  compared  to  the  pre- 
vious material  (.047mU/ug)  used  for  immunizations.   The  use  of  only  one  rabbit 
for  immunization  will  permit  the  use  of  a  larger  dose  (approx.  1  mg)  of  puri- 
fied acrosin.   Relevant  immunologic  data  on  this  new  antiserum  is  expected  to 
be  available  for  this  project  shortly. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Sperm 
acrosomal  proteinase  facilitates  ovum  penetration  by  the  spermatozoon.   The 
work  to  be  carried  out  on  this  project  is  directly  related  to  the  published 
purpose  of  the  Contraceptive  Development  Branch  to  support  research  dealing 
with  fertilization  inhibition. 

Proposed  Course:  This  three-year  contract  should  fulfill  the  stated  objectives. 
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Contract  Title 
Contract  No. 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
Contraceptive  Development  Branch  , 
Contract  and  Collaborative  Research 

Physiology  of  the  Oviduct 

NOl-HD-3-2774 

Stanford  University  Medical  School 

$112,458  (FY  73);  $134,462  (FY  74);  $133,953  (FY  75); 

$199,245  (FY  76) 


Objectives :   The  objective  of  this  investigation  is  to  develop  electrodes, 
transducers  and  other  instrumentation  for  study  of  electrical,  mechanical, 
pressure,  and  flow  phenomena  and  to  use  these  instruments  to  investigate  the 
functional  properties  of  the  muscle  coat  of  the  oviduct  in  intact  animals.   By 
determining  changes  in  properties  of  the  oviductal  muscles  as  a  function  of  hor- 
monal environment,  knowledge  will  be  sought  as  to  the  mechanisms  which  control 
oviduct  function. 

Studies  will  be  conducted  on  pacemaker  activity  (the  interrelationship  of  activ- 
ity from  one  area  to  another)  and  correlation  of  the  contractile  behavior  with 
intraluminal  pressure  changes.   The  final  phases  of  the  study  will  involve  the 
measurement  of  these  functions  in  intact,  free-roaming  animals. 

Major  Findings:   The  design  fabrication  and  in  vivo  use  of  micro-miniature  force 
transducers  for  measuring  contractions  of  rabbit  ovidujtts  has  continued.   A  new 
method  of  insulation  of  the  transducers  using  Parylene  has  been  tested  and  proven 
superior  to  previous  coatings.   Transducer  life  in  vivo  has  been  extended  to 
an  average  of  45  days.   Experiments  with  these  transducers  have  yielded  new  in- 
formation on  contractile  mechanisms  of  oviduct  and  wave  propagation  when  analyzed 
using  spectral  techniques. 

The  new  design  of  a  prototype  micro-miniature  absolute  pressure  transducer  has 
demonstrated  superior  characteristics  with  respect  to  sensitivity,  small  size 
and  stability  as  compared  to  any  other  existing  unit.  Length-tension  experiments 
on  oviduct  segments  in  a   computer  controlled  tissue  bath  were  completed.   By  the 
proper  choice  of  experimental  parameters  viscous  effects  can  be  excluded  so  that 
the  tissue  elastic  properties  can  be  described  using  a  single  parameter  dynamic 
elastic  model. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work  under- 
taken in  this  project  is  directly  related  to  the  published  purpose  of  the 
Contraceptive  Development  Branch  to  encourage  scientists  from  other  disciplines 
to  apply  their  unique  skills  to  studies  of  reproductive  function. 

Proposed  Course:   It  is  anticipated  that  the  objectives  of  this  project  will 
be  achieved  during  FY  77. 
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Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Immunopharmacology  of  the  Human  Fallopian  Tube 

NOl-HD-3-2775 

Stanford  University 

$270,622  (FY  73  for  2  years);  $162,338  (FY  75); 

$25,000  (FY  76) 


Objectives :   The  work  to  be  carried  out  under  this  contract  involves  two 
aspects  of  oviductal  physiology:  (1)  characterization  of  the  permeability  and 
transport  characteristics  of  oviductal  epithelium;  and  (2)  characterization 
and  quantitation  of  the  oviductal  response  to  the  anaphylactic  reaction  between 
an  antigen  and  the  specific  antibody  bound  to  oviductal  cells.   Work  will  be 
carried  out  in  laboratory  animal  and  human  oviductal  tissue,  in  vitro. 

Major  Findings:   (1)   Daily  administration  of  75pg/kg  of  E2  has,  an  immuno- 
suppresive  effect  on  the  production  of  penicillin-specific  antibodies  by 
guinea  pigs.   E2  given  during  immunization  reduces  1)  the  rate  at  which  the 
production  of  antibody  develops,  2)  the  magnitude  of  the  effect  attained,  and 
3)  the  rate  of  decay  of  titer.   The  greatest  effect  of  E2  is  observed  when  it 
is  given  at  the  height  of  the  secondary  response:  under  such  circumstances 
there  is  a  reduction  in  penicillin  specific  titer  by  about  50%. 

(2)   Treatment  with  E2  increases  the  susceptibility  of  immunized  guinea  pigs 
to  weight  loss  and  wasting  disease  and  decreases  their  resistance  to  weekly 
bleedings. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  innovative  studies  on  the 
physiological  and  pharmacological  properties  of  laboratory  animal  and  human 
oviductal  tissue. 

Proposed  Course:   This  contract  was  recommended  for  terminal  year  of  support 
and  should  be  phased  out  during  the  beginning  of  FY  1977. 
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NICHD  ANNUAL  REPORT 
July  1,  197  5  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Hormonal  Requirement  for  Implantation  in  the  Rhesus 

Monkey  (Macaca  mulatta) 
NOl-HD-3-2777 
University  of  Wisconsin 
$73,335  (FY  73/  2  years) 


Contract  No. 
Contractor 

Money  Allocated 


Objectives :  It  is  proposed  to  use  the  egg  transfer  technique  to  determine  the 
requirement  of  ovarian  hormones  for  survival  of  the  blastocysts  and  implan- 
tation in  the  rhesus  monkey.   Blastocysts  will  be  obtained  from  animals  that 
have  ovulated  and  mated  naturally  or  have  been  treated  with  gonadotropins. 
The  recipients  will  be  ovariectomized  two  weeks  before  use  and  given  daily 
injections  of  progesterone  prior  to  egg  transfer.   If  implantation  does  not 
occur,  recipients  will  be  given  estrogen  in  addition  to  progesterone. 

Major  Findings:   PMSG,  HCG  and  PGE2 ,  and  artificial  insemination  have  been  used 
to  produce  multiple  embryos  in  hypophysectomized  donor  animals.   Methods  have 
been  developed  for  the  recovery  and  transfer  of  embryos  to  the  uteri  of 
estrogen-progesterone  treated  recipient  ovariectomized  monkeys.   The  gonado- 
tropin-PGE2  treatment  produced  multiple  ovulations  in  approximately  50% 
of  the  donor  monkeys.   The  cause  for  the  absence  of  ovulation  in  the  other  mon- 
keys is  not  known  but  is  associated  with  the  development  of  antibodies. 

Only  a  few  preimplantation  embryos  were  recovered  from  the  hypophysectomized 
donors  which  had  ovulated.   Data  obtained  on  plasma  estradiol  -173  and  proges- 
terone, quality  of  cervical  mucus  and  sex  skin  developisent  indicate  that  the 
poor  recovery  of  embryos  is  due  to  the  abnormally  high  levels  of  the  gonadal 
steroids  which  accelerate  the  transport  of  the  embryos  through  the  oviduct 
and  uterus  and/or  causes  the  death  and  disintegration  of  a  large  number 
of  the  ova  and/or  embryos  prior  to  the  time  of  ova  recovery.   Experiments 
have  been  designed  to  determine  whether  smaller  amounts  of  gonadotropins  will 
reduce  the  levels  of  steroids  to  normal  and  cause  multiple  ovulations. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   Knowledge 
concerning  the  hormonal  requirement  for  implantation  in  the  monkey  is  related 
to  the  stated  goals  of  the  program. 

Proposed  Course:   Discontinuation. 
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Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Steroid  Hormone  Receptors  in  Human  Cervix 

NOl-HD-3-2779 

The  University  of  Texas  Medical  School  at  Houston 

$71,981  (¥Y   73  for  2  years),  $47,288  (FY  75), 

$51,319  (FY  76) 


Objectives :  The  investigator  proposes  to  :  (1)  establish  the  existence  of 
specific  cytoplasmic  estradiol  and  progesterone  receptors  in  human  cervical 
tissue;  (2)  show  that  these  receptors  are  funcLionally  similar  to  those 
obtained  from  other  target  tissues;  (3)  study  the  num.ber  of  cytoplasmic  recep- 
tor sites  and/or  their  degree  of  saturation  as  a  function  of  cycle  stage  and 
hormone  environment  in  individual  patients. 

Major  Findings:  Further  data  have  been  collected  for  the  correlation  of 
estrogen  and  progestogen  binding  site  concentrations  in  the  endometrium  and 
corresponding  cervix  with  the  stage  of  the  menstrual  cycle.   There  was  no 
significant  difference  between  the  mean  estrogen  binding  site  concentrations 
for  proliferative  phase  and  secretory  endometrial  or  cervical  cytosols.   The 
proliferative  phase  means  for  progesterone  binding  site  concentrations  were 
significantly  higher  than  the  secretory  means  for  endometrial  cytosols  and 
cervical  cytosols. 

The  highest  concentration  of  estrogen  and  progestogen  binding  sites  per  mg. 
protein  was  found  in  the  region  associated  with  the  columnar  epithelium. 
Expressed  as  fmoles  per  mg  DNA,  differences  in  distribution  in  the  various 
anatomical  regions  of  the  cervix  were  less  obvious. 

Concentrations  of  steroid  binding  sites  in  cervical  cytosols  from  whom 
taking  oral  contraceptives  were  the  same  or  higher  than  the  secretory  means 
for  cytosols  from  women   taking  no  steroids. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  charac- 
terization of  hormone  receptor  complexes  in  human  cervix  is  directly  related 
to  the  published  purpose  of  the  Contraceptive  Development  Branch  to  support 
studies  directed  towards  the  development  of  new  female  contraceptives. 

Proposed  Course:   This  is  a  continuing  contractual  effort  leading  to  the 
development  of  new  contraceptives  and  is  an  integral  part  of  the  contraceptive 
development  program. 


142 


Contract  Title 
Contract  No. 
Contractor 

Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Control  of  Sperm  Fertilizing  Capacity 

NOl-HD-3-2781 

The  Worcester  Foundation  for  Experimental  Biology 

$43,425  (FY  73);  $53,800  (FY  74);  $72,180  (FY  75) 


Objectives :   The  investigator  plans  to  clarify  the  mechanism  underlying  reversi- 
ble inhibition  of  fertilization  by  membrane  vesicles  isolated  from  seminal 
plasma  and  to  apply  what  has  been  learned  of  this  physiological  anti-fertility 
mechanism  to  the  suppression  of  male  fertility. 

Major  Findings:  '  '  .  " 

1.  Studies  with  Membrane  Vesicles  from  Rabbit  Seminal  Plasma. 

Two  classes  of  membrane  vesicles  were  attributed  with  being  responsible  for  the 
inhibitory  effect  of  seminal  plasma  on  sperm  fertilizing  ability.   It  was  shown 
that  the  inhibitory  effect  could  be  demonstrated  in  rats  under  defined  condi- 
tions in  vitro,  as  well  as  in  rabbits  in  vivo.   Moreover,  the  effect  of  the 
vesicles  was  reversible.   In  an  attempt  to  elucidate  the  mechanism  of  action  of 
these  vesicles  on  the  sperm  cell,  they  were  chemically  characterized.   The 
vesicle  dry  weight  was  found  to  comprise  mainly  protein,  with  lipid  constituting 
the  balance  of  the  vesicles.   Digestion  of  the  surface  protein  with  pronase  was 
observed  not  to  affect  their  decapacitation  activity.   Extraction  of  two  thirds 
of  the  cholesterol  and  half  the  phospholipid  resulted  in  a  loss  of  inhibitory 
effect.   This  indicated  that  while  surface  protf>ins  are  probably  not  significant 
in  decapacitation  that  vesicle  lipids  are  important.   Using  radioactively  la- 
belled vesicles  evidence  was  obtained  that  the  vesicles  fuse  with  the  sperm 
cell  plasma  membrane. 

2.  Studies  with  Model  Vesicles. 

Phosphatidylcholine  vesicles  containing  cholesterol  were  prepared  by  ultra- 
sonication  of  mixtures  of  the  lipids.   It  was  shown  that  the  vesicles  were 
capable  of  reversibly  inhibiting  the  fertilizing  capacity  of  rabbit  sperm  cells. 
It  was  also  demonstrated  that  the  presence  of  the  sterol  was  essential.   Using 
dual  labelled  radioactive  vesicles  it  was  found  that  mole  ratios  of  lipid  up- 
take by  the  sperm  cell  were  consistent  with  vesicle  fusion  with  the  spermatozoa. 

These  results  indicate  that  addition  of  cholesterol  to  the  sperm  plasma  membrane 
is  a  cause  of  decapacitation.  In  addition,  evidence  was  obtained  that  capacita- 
tion  involves  depletion  of  the  sterol. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  study  of 
capacitation  and  decapacitation  is  directly  related  to  the  published  purpose 
of  the  Contraceptive  Development  Branch  to  support  research  of  possible  ferti- 
lization inhibitors. 

Proposed  Course:  Discontinuation  in  favor  of  grant  support. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   An  Interdisciplinary  Program  Project  on  the  Biology  of 

the  Oviduct  and  Gamete  Transport 
NOl-HD-3-2788 

University  of  Washington  School  of  Medicine 
$192,490  (FY  70);   $177,734  (FY  71);  $177,734(FY  72); 
$402,801  (FY  73  for  two  years);  $242,785  (FY  75);  $209,248 
(FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   This  is  a  comprehensive  interdisciplinary  project  on  the  basic 
biology,  physiology,  and  endocrinology,  of  oviductal  function  in  rabbits  and 
monkeys.   Four  different  specific  aims  are  enumerated:  (1)  development  of 
miniature  sensing  devices  and  telemetry  equipment  that  will  permit  study  of  the 
normal  activity  of  the  oviduct  in  unanesthetized,  unrestrained  rabbits  and 
monkeys;  (2)  investigation  of  intrinsic  innervation,  pharmacological  responses, 
and  the  possible  role  of  pacemakers  in  oviduct  function;  (3)  ultra-structural 
studies  of  the  epithelium  and  musculature  under  different  physiological  condi- 
tions, and  (4)  studies  of  the  mechanism  of  sperm  transport  through  the  oviduct. 

Major  Findings:   The  contractile  behavior  of  the  isthmus  in  transporting  spermat- 
ozoa to  the  site  of  fertilization  in  the  preovulatory  period  in  rabbits  has  been 
investigated.   Two  miniature  optical  sensors  have  been  applied  extraluminally 
at  a  specific  distance  one  from  another  on  the  isthmus.   (The  delivery  of  nor- 
mal young  from  instrumented  females  that  have  been  mated  clearly  demonstrated 
that  the  transducers  did  not  interfere  with  normal  gamete  transport  or  fertility.) 
By  means  of  these  miniature  extraluminal  sensors,  a  preponderance  of  pro-ovarian 
directed  muscle  contractions  in  mated  rabbits  during  the  preovulatory  period 
has  been  demonstrated.   These  pro-ovarian  contractile  waves  carry  the  luminal 
contents  of  the  isthmus  containing  the  spermatozoa  towards  the  ampulla,  the  site 
of  fertilization.   Optical  transducers  have  been  placed  also  on  the  isthmus  of 
free-roaming  monkeys  in  anticipation  of  demonstrating  a  similar  pro-ovarian 
contractile  pattern  of  the  isthmus  during  the  preovulatory  p«^riod.   Preliminary 
data  indicate  that  in  this  species  as  well,  a  similar  contractile  pattern  can 
be  demonstrated.   Another  finding  is  the  extreme  contractile  sensitivity  of 
the  various  segments  of  the  oviduct  in  the  free-roaming  instrumented  rabbits 
to  various  environmental  factors  such  as  pain,  noise,  noxious  gases,  etc.   The 
ampulla  of  the  oviduct  appears  to  be  particularly  sensitive  to  environmental 
conditions. 
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Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work  un-  W 

dertaken  in  this  project  is  directly  related  to  the  published  purpose  of  the  ' 

Contraceptive  Development  Branch  to  support  research  on  the  various  functions  ' 

of  the  oviduct  which  are  responsible  for  gamete  transport  and  survival,  ferti-  .,, 
lization,  and  transport  of  the  fertilized  egg  to  the  uterus. 

Proposed  Course:   It  is  anticipated  that  the  objectives  of  this  project  will 
be  accomplished  in  FY  77. 
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Contract  No. 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Detection  of  Ovulation  in  Chronically  Instrumented  Animals 

NOl-HD-3-2791 

University  of  Washington 

$95,732  (FY  73);  $188,200  (FY  74  for  two  years) 

$95,338  (FY  76) 


Objectives :  The  objective  of  this  research  is  to  devise  a  technique  for  sensing 
the  arrival  of  the  cumulus  mass  in  the  ampulla.  The  arrival  of  the  cumulus 
in  the  ampulla  so  closely  follows  the  rupture  of  the  ovarian  follicle  that  the 
detection  of  such  an  event  would  serve  as  detection  of  ovulation.  Development 
of  transducers  initially  is  performed  employing  acute  (open  dish)  preparations 
and  subsequently  chronic  preparations  are  employed.  An  optical  transducer  has 
been  selected  as  the  best  approach  and  the  design  is  now  being  optimized. 

Major  Findings:   A  technique  has  been  developed  for  detecting  ovulation  in 
chronically  instrumented  animals  which  utilizes  an  optical  transducer,  applied 
extraluminally  to  the  ampullar  portion  of  the  fallopian  tube,  to  sense  the  ovum 
with  its  surrounding  mass  of  cells  (cumulus  mass)  as  it  moves  through  the  lumen. 
Ampullary  ovum  transport  takes  place  within  minutes  following  ovulation,  and 
hence  this  technique  provides  heretofore  unattainable  accuracy  in  ovulation 
detection.   The  sensor  detects  an  increase  in  light  transmittance  which  is 
attributed  to  spreading  of  the  intraluminal  folds  by  the  cumulus  mass. 

Evaluation  in  rabbits  has  shown  that  the  optical  transducer  is  a  reliable 
ovulation  indicator  and  that  it  does  not  alter  normal  ovum  transport  or  fertility. 
Initial  experiments  in  chronically  instrumented  pig-tailed  monkeys  have  demon- 
strated that  the  optical  method  works  in  this  species  as  well.   Preliminary 
results  on  blood  levels  of  the  sex  hormones  show  luteinizing  hormone  (LH)  reaching 
a  peak  concentration  24-36  hours  prior  to  ovulation  and  estradiol  (E  )  peaking 
approximately  12  hours  earlier.   The  timing  of  the  LH  and  E  peaks  resembles 
that  measured  in  women,  but  the  timing  of  ovulation  in  the  monkey  is  far  more 
precise  than  can  be  obtained  in  women.   The  pig-tailed  monkey  is  therefore 
an  excellent  model  for  studying  hormone-related,  indirect  ovulation  detection 
techniques.   Non-invasive  techniques  for  indirectly  detecting  ovulation  such 
as  determining  blood  flow  in  the  vagina  will  be  evaluated  in  conjunction  with 
the  optical  transducer. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Accurate 
determination  of  the  time  of  ovulation  is  of  primary  interest  to  the  program 
of  the  Contraceptive  Development  Branch.   It  may  play  an  important  role  in 
devising  strategies  for  natural  family  planning. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  contraceptives  and  is  an  integral  part  of  the 
contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :  Dynamics  of  Spermatogenesis:  Quantitative  Morphological  and 

Physiological  Characteristics  of  Isolated  Meiotic  Cells 
Contract  No.     :  NOl-HD-3-2794 
Contractor       :  The  Johns  Hopkins  University 
Money  Allocated  :  $84,236  (FY  73  for  2  years),  $68,466  (FY  75),  $74,057(FY  76) 

Objectives :  This  is  a  proposal  to  isolate,  separate,  and  characterize  meiotic 
germ  cells  in  rat  testes  using  the  Ig  sedimentation  system.   Uptake  and  reten- 
tion of  radioactive  steroids  (particularly   ^HT)  by  various  types  of  meiotic 
cells  which  have  been  isolated  by  gradient  analysis  will  be  studied.   Further, 
efforts  will  be  made  to  maintain  isolated  meiotic  cells  in  tissue  culture 
and  to  determine  if  differentiation  of  these  cells  occurs. 

Major  Findings:  The  non-germinal  cells  which  respond  to  FSH  rn  vitro  and  form 
colonies  on  the  bottom  of  the  petri  dishes  have  been  identified  as  the  Sertoli 
cells.   Under  certain  culture  conditions,  an  androgen  binding  protein  can  be 
detected  in  the  culture  medium  of  these  cells.   This  ABP  comigrates  with 
binding  proteins  seen  in  rete  testis  fluid  and  rabbit  serum.   The  amount  of 
binding  activity  in  the  medium  is  slightly  increased  in  cultures  treated  with 
FSH,  but  is  also  seen  even  in  the  absence  of  FSH  stimulation. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  experi- 
mental approach  to  studying  spermatogenesis  presented  has  considerable  impli- 
cation for  the  development  of  fertility  control  methods  in  the  male,  which  is 
directly  responsive  to  the  stated  goals  of  the  program. 

Proposed  Course:  This  is  expected  to  be  a  continuing  contractual  effort  leading 
to  the  development  of  new  contraceptives.   It  is  an  integral  part  of  the 
contraceptive  development  program. 


146 


NICHD  ANMJAL  REPORT 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Polyelectrolyte  Delivery  Systems  for  Chemical 

Cauterization  and  Sustained  Release 
NOl-HD-3-2797 
Columbia  University 
$86,600  (FY  74);  $32,761  (FY  75);  $12,916  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  goal  of  this  project  is  to  develop  a  bioabsorbable  controlled 
release  device  to  deliver  silver  ions  to  the  oviducts  and  thereby  to  achieve 
a  chemical  cauterization  which  will  occlude  the  oviducts. 

Major  Findings:   A  delivery  system  has  been  developed  which  consists  of  two 
parts,  a  mixture  of  commercially  available  materials  including  sodium  alginate, 
silver  acetate  and  various  calcium  salts  and  sequestrants  on  the  one  part,  and 
distilled  water  on  the  other.   When  these  are  mixed  a  gel  or  paste  is  formed, 
the  consistency  of  which  can  be  varied  over  wide  limits.   The  mixture  can  be 
readily  injected  through  a  syringe  or  catheter  into  the  fallopian  tube.   The 
dosage  of  silver  released  can  be  varied  over  wide  ranges,  and  the  time  of  gela- 
tion can  be  delayed  for  as  much  as  30  minutes,  where  necessary.   Silver  ions  are 
released  at  a  uniform  rate,  with  a  half  time  of  about  five  hours. 

In  the  in  vivo  series  recently  completed,  a  formulation  of  choice  was  injected 
from  the  utero-tubal  junction  towards  the  fimbria  in  7  New  Zealand  rabbits. 
In  13  of. the  lA  tubes  complete   closure  was  achieved,  with  a  faulty  insertion 
probably  responsible  for  the  failure  in  the  14th  tube.   Tubal  closure  in  the 
rabbit  is  usually  difficult  to  achieve. 

This  formulation  appears  to  have  all  the  requirements  a  successful  delivery 
form  including  long-term  stability  under  adverse  conditions,  simplicity  of  pre- 
paration prior  to  insertion,  and  probable  lack  of  any  toxicity  of  its  consti- 
tuents.  A  series  of  experiments  to  evaluate  occlusion  in  pig-tailed  monkeys 
has  been  started. 

Extensive  toxicological  evaluation  will  have  to  be  done  elsewhere  since  the 
principal  investigator  does  not  have  expertise  in  this  area. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   Development 
of  technology  for  the  non-surgical  occlusion  of  oviducts  for  contraceptive 
purposes  is  a  stated  goal  of  the  Contraceptive  Development  Branch. 

Proposed  Course:   The  development  of  a  working  system  should  be  completed  in 
FY  77. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Synthesis  of  Prostaglandin  Analogs  for  Biological  Studies 
Contract  Number:  NOl-HD-4-2801 
Contractor      :  University  of  Chicago 

Money  Allocated:  $46,675  (FY  71),  $20,943  (FY  72),  $48,502  (FY  73) 
$137,968  (FY  74),  2  years  $75,759  (FY  76) 

Objectives :  The  major  objective  of  this  project  is  to  synthesize  four 
isomers  of  16-f luoro-13-dehydro-PGF   in  0.5-1.0  gram  quantities  for  evaluation 
as  luteolytic  agents  in  monkeys  and  further  biological  studies  of  the  effects 
of  these  substances  on  reproductive  processes. 

Major  Findings:  The  preparation  of  a  1:1  mixture  of  the  diastereomerlc 
[(15S,  16S)  and  (15R,  16R) ]-16-f luoro-13-dehydro-PGF   has  been  accomplished 
on  a  small  scale.   This  material  has  been  tested  for  its  luteolytic  activity 
in  the  sheep  and  found  to  possess  1/2  the  potency  of  the  nonf luorinated 
compound.   Measurements  of  uterine  contraction  and  pressure  in  laparotomized 
sheep  are  in  progress.   On  the  assumption  that  the  (15R,  16R)  diastereomer 
is  inactive  in  this  test  (since  it  possesses  the  unnatural  configuration 
at  C-15),  the  active  compound  possesses  activity  equal  to  that  of  its  non- 
f luorinated  parent.   This  assumption  is  based  on  the  finding  that  the  fluorine- 
free  parent  was  inactive  in  all  tests,  including  luteolysis.   The  above 
finding  in  the  sheep  is  in  agreement  with  data  in  the  hamster,  in  which 
assay  the  1:1  mixture  as  well  as  that  of  the  corresponding  methyl  esters, 

showed  4  times  the  activity  of  PGF„  .   Moreover,  assay  of  uterine  contraction 

2ot 
in  the  hamster  indicated  0.17  x  the  activity  of  PGF„  .   This  amounts  to  a 

2.0, 
luteolysis/uterine  contraction  ration  of  23,  the  best  ratio  observed  on  any 

of  the  13-dehydro  compounds.   As  expected  from  experience  with  the  non- 

fluorinated  13-dehydro  derivatives  the  mixture  does  not  serve  as  a  substrate 

for  the  15-hydroxyprostaglandin  dehydrogenase.   Preparation  of  the  threo 

isomer  (15S,  16R)-16-f luoro-13-dehydro  PGF^   is  in  progress.   Luteolytic 

evaluation  of  the  non-f luorinated  13-dehydroprostaglandins  is  also  being 

conducted. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the 
Contraceptive  Development  Branch  to  support  the  synthesis  and  evaluation  of 
prostaglandin  analogs  for  contraceptive  utility. 

Proposed  Course:  This  is  expected  to  be  a  continuing  contractual  effort 
leading  toward  the  development  of  new  chemical  contraceptives  and  is  an 
integral  part  of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Development  and  Evaluation  of  a  Biodegradable  Drug 

Delivery  System 
NOl-HD-4-2802 
Arthur  D.  Little,  Inc 
$60,900  (FY  74);  $195,625  (FY  75  for  2  years) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives:   T.ie  goal  of  this  program  is  the  development  of  injectable,   biode- 
gradable drug  reservoirs  that  provide  a  constant,  controlled  release  of  anti- 
fertility  agents  for  three  to  twelve  months.   Specifically  progesterone  reser- 
voirs, in  the  form  of  tubes  and  solid  rods,  prepared  from  glutamic  acid/leucine 
(Glu/Leu)  copolymers,  are  being  developed. 

Major  Findings:   On  the  basis  of  an  analysis  of  the  permeability  of  Glu/Leu 
copolymers  to  progesterone,  it  was  determined  that  tubular  reservoirs  1cm  Ln  ler^, 
'\0.17cmin  diameter, and  'vO.OOlcmin  wall  thickness  will  release  progesterone  at  a 
rate  of  '^50  ^g/day  .  To  prepare  such  dosage  forms  ,a  dipooatLng  pracedure  ves  developed 
whereby  a  uniform  0.001  cm  thick  coating  of  slowly  degraded  35/65  Glu/Leu  is 
deposited  on  a  solid  core  (composed  of  80%  progesterone  by  weight  blended  with 
the  more  rapidly  degraded  50/50  Glu/Leu).   Reservoirs,  containing  sufficient 
progesterone  to  administer  50  tJg/day  for  more  than  300  days,  are  being  evaluated 
in  mice. 

Another  promising  progesterone  delivery  system  developed  during  the  past  year 
consists  of  solid  rods  composed  of  40%  progesterone  by  weight  and  60%  polypep- 
tide (50/50  Glu/Leu).   These  rods,  implanted  in  mice,  exhibited  a  relatively 
constant  release  rate  of  approximately  50  pg/day,  which  was  maintained  for  more 
than  three  months. 

The  rate  controlling  step  in  the  bioerosion  of  50/50  Glu/Leu  was  determined 
to  be  the  rate  of  conversion  of  the  pendent  carboxylic  acid  groups  to  the  so- 
dium carboxylate  form.   A  bioerosion  rate  of  approximately  0.003  cm  per  month 
was  observed  for  this  copolymer,  but  the  rate  may  be  adjusted  by  changing  the 
ratio  of  glutamic  acid/leucine. 

Histopathological  examination  of  50/50  Glu/Leu  rods  implanted  ten  weeks  in  rats 
revealed  that  the  polypeptide  exhibits  biocompatibility  comparable  to  USP  poly- 
ethylene rods. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Development 
of  drug  delivery  systems  for  contraceptive  drugs  is  one  of  the  stated  goals  of 
the  Contraceptive  Development  Branch. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
to  the  development  of  improved  contraceptive  technology. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Clinical  Investigation  of  Ethynyl  Estradiol  and  Conjugated 

Natural  Estrogens  as  Postcoital  Contraceptive  Agents. 
Contract  No.    :  NOl-HD-4-2809 

Contractor      :  Planned  Parenthood  League  of  Connecticut,  Inc. 
Money  Allocated:  $132,342  (FY  74)  2  yrs. 

Objectives :  The  purpose  of  this  project  is  to  study  the  safety  and  efficacy 
of  ethynyl  estradiol  and  conjugated  natural  estrogens  as  postcoital  contra- 
ceptives.  Standard  doses  of  both  drugs  and  uniform  protocols  are  being  em- 
ployed in  patients  requesting  this  form  of  contraception  who  meet  the  rigid 
criteria  for  acceptance  into  the  program.   The  study  is  part  of  a  larger 
program  designed  to  acquire  sufficient  data  on  ethynyl  estradiol  and  con- 
jugated natural  estrogens  to  support  or  refute  their  use  as  postcoital 
contraceptive  agents.   The  investigation  is  being  carried  out  under  IND  //10,138. 

Major  Findings:   Two  pregnancies  have  been  recorded  to  date  following  treatment 
with  30  mg.  daily  of  conjugated  natural  estrogens.   It  is  not  clear  at  this 
time,  however,  whether  these  can  be  classified  as  true  drug  failures.   No 
pregnancies  have  been  seen  using  5  mg.  ethynyl  estradiol  daily.   The  major 
side  effects  are  nausea,  vomiting  and  abnormal  menses  in  the  treatment  cycle. 
No  serious  untoward  reactions  have  been  encountered. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The 
development  of  new  and  more  acceptable  means  of  postcoital  contraception  is 
directly  related  to  the  goals  of  the  Contraceptive  Development  Branch. 

Proposed  .Course:  This  is  expected  to  be  a  continuing  contractual  effort  until 
sufficient  data  is  generated  by  the  total  program  to  support  or  refute  the 
use  of  ethynyl  estradiol  and  conjugated  natural  estrogens  as  safe  and  effective 
postcoital  contraceptive  agents. 
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July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

:   Formation  of  Dihydrotestosterone  in  Male  Sex  Organs 
and  Transport  of  Steroid  Androgens  from  the  Testis  to 
the  Epididymis. 
NOl-HD-4-2812 

University  of  Trondheim,  Norway 
$95,860  (FY  74) 


Objectives:  The  investigator  proposes  to  examine  the  following  aspects  of 
male  physiology  and  biochemistry:  (a)  Are  there  specific  binders  for  testos- 
terone and  its  5a-reduced  metabolite  dihydrotestosterone  (DHT)  in  testicular 
tissue;  (b)  explore  the  properties  of  the  testicular  enzyme  responsible  for 
converting  testosterone  to  DHT;  (c)  explore  the  transport  of  steroid  androgens 
from  the  testis  to  the  epididymis. 

Major  Findings: 

1) .  It  appears  that  the  active  metabolite  of  testosterone  involved  in  cell 
anabolism  is  4-androstene-J3,  1/3-diol  and  is  present  in  greater  quantities 
on  the  tubular  cells  than  in  Leydig  cells.   In  cell  cultures,  this  steroid 
will  promote  cell  growth  and  augment  RNA  production. 

2)   In  mature  testis ,5^-androstan-3g^  173-diol  is  converted  to  dihydrotes- 
tosterone (DHR) ,  which  in  turn  is  converted  to  5/-androstan-3rfC,  17  6-diol. 
Data  indicate  the  progestins  block  the  conversion  of  DHT  to  the  3«C-diol,  and 
suggest  the  possibility  that  testicular  38f-hydroxy  steroid  dehydrogenase  is 
located  in  the  vicinity  of  androgen  receptors  (binding  proteins)  in  the  testis, 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  research  directed  towards 
development  of  new  male  methods  of  contraception. 

Proposed  Course:   Discontinuation  in  favor  of  grant  support. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Sperm  Antibody  Activity  in  Cervical  Mucus  of  Women 

Contract  No.    :  NOl-HD-4-2824 

Contractor      :  New  York  Medical  College 

Money  Allocated:  $61,217  (FY  74),  $67,595  (FY  75),  $70,663  (FY  76) 

Objectives :  It  is  proposed  to  study  sperm  agglutinating  and  sperm  immobili- 
zing antibodies  and  immunoglobulins  in  the  cervical  mucus  of  women  with  in- 
fertility problems  and  in  control  samples  from  normal  women,  and  to  improve 
the  sperm  antibody  detection  in  these  secretions.   In  all  cases,  the  blood 
serum  will  be  evaluated  for  the  presence  of  agglutinating  antibodies  and 
correlated  with  the  level  of  estradiol.   Immobilization  techniques  and  fluores- 
cent antibody  techniques  will  be  further  perfected  and  the  agglutination 
methods  adapted  to  a  microscale.   The  preparation  of  soluble  antigens  from 
spermatozoa  is  planned  in  order  to  develop  precipitation  methods  with  their 
antigens  as  a  means  of  improving  sperm  specific  antibody  detection  in  cervi- 
cal mucus. 

Major  Findings: 

1.  A  total  of  400  women  with  unexplained  infertility  has  been  examined  for 

the  presence  of  antibodies  which  can  cause  the  agglutination  or  immobilization 
of  human  spermato^^oa.   The  incidence  of  sperm  antibody  in  blood  serum  was 
found  to  be  15  -  18%. 

2.  Sperm  antibody  activity  in  cervical  mucus  was  found  in  42%  of  the  women. 
Some  women  were  positive  in  serum,  but  not  in  mucus;  some  were  positive  in 
mucus,  but  not  in  serum;  and  some  were  positive  in  both. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  improve- 
ment of  sperm  specific  antibody  detection  in  cervical  mucus  and  the  study  of 
sperm  antibodies  and  immunoglobulins  in  human  cervical  mucus  is  related  to  the 
goals  of  the  program  aimed  towards  the  development  of  new  contraceptive  tech- 
nology. 

Proposed  Course:  Discontinuation.   Stated  objectives  will  be  completed  by 
expiration  of  the  contract. 
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Contraceptive  Development  Branch  / 

Contract  and  Collaborative  Research 

Contract  Title   :  Sex  Hormone  Receptors  in  the  Cervix  and  Cervical 

Response  to  Sex  Hormones 
Contract  Number  :  NOl-HD-4-2825 

Contractor       :  The  Albany  Medical  College  .  . 

Money  Allocated  :  ^82,400  (FY  74)  2  years 

Objectives :  The  investigator  proposed  to  investigate  some  of  the  parameters 
of  cervical  biology  that  intervene  between  the  arrival  of  plasma-borne  estro- 
gen and  progestin  molecules  at  the  boundary  of  cervical  secretory  cells  and 
the  response  of  those  cells.   The  properties  and  the  concentration  of  the 
cytoplasmic  estrogen  receptor  and  progesterone  receptor  proteins  of  human 
cervical  tissue  will  be  determined. 

Major  Findings:   Collection  for  two  of  the  specimen  categories  is  now  completed 
premenopausal  (cycling-30  specimens)  and  postmenopausal  (no  estrogen  re- 
placement medication-10  specimens) .   Results  from  analyses  un  properties  of 
cervical  mucus  and  histological  studies  have  been  received  for  over  3/4 
of  the  specimens.   A  summary  of  the  data  compiled  to  date  on  serum  concentra- 
tions of  sex  steroids  and  uterine  and  cervix  concentrations  of  cytoplasmic 
receptors  for  estrogen  and  progesterone  indicates  that  the  progesterone 
dominance  during  the  secretory  phase  appears  to  lower  tissue  concentrations 
of  estrogen  receptors.   There  appears  to  be  a  strong  correlation  between  the 
receptor  concentrations  found  in  the  cervix  with  those  observed  for  the 
uterus. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The 
characterization  of  hormcne  receptor  complexes  in  human  cervix  is  directly 
related  to  the  published  purpose  of  the  Contraceptive  Development  Branch  to 
support  studies  directed  towards  the  development  of  new  female  contraceptives. 

Proposed  Course:   Discontinue  •  '  ■  '   ;   ••   .  : 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Studies  on  Sperm  Transport  Through  the  Cervix. 

Contract  No.    :  NOl-HD-4-2826 

Contractor      ;  University  of  Washington 

Money  Allocated:  $53,955  (FY  74  for  two  years);  $39,092  (FY  76) 

Objectives :   The  objectives  of  this  research  are  to  explore  the  mechanisms  of 
sperm  penetration  through  the  cervical  mucus  both  in  vitro  and  in  vivo  and  to 
explore  whether  sperm  penetration  can  be  influenced  by  a  variety^of  chemical 
approaches. 

Major  Findings:   The  cervical  mucus  can  be  considered  as  a  molecular  network  in 
which  mesh  size,  geometry  and  its  intrinsic  stiffness  change  under  hormonal  in- 
fluences during  the  menstrual  or  estrous  cycle.  These  molecular  changes  affect 
the  ability  of  the  sperm  to  penetrate  the  mucus.   Accordingly  it  is  important 
to  define  the  nature  of  the  molecular  obstacles  that  confront  the  sperm  during 
its  migration  and  to  clearly  define  the  mechanisms  whereby  they  can  transverse 
this  "bottleneck". 

Exploration  of  the  basic  characteristics  of  this  molecular  network  using  laser 
scattering  spectroscopy  have  begun.  This  technique  is  based  on  the  analysis  of  ' 
the  scattered  light  reflected  by  the  molecules  of  a  sample  of  cervical  mucus 
when  illuminated  with  a  very  low-powered  laser  beam.   Using  this  method,  the 
identification  of  the  amount  of  energy  involved  and  the  different  cross  links 
on  the  molecular  network  of  the  cervical  mucus  has  begun.   The  effect  of  proteo- 
lytic enzymes  on  the  molecular  network  will  also  be  investigated.   Previous  stu- 
dies have  shown  that  enzyme  inhibitors  reduce  the  ability  of  sperm  to  penetrate 
both  cow  and  human  cervical  mucus. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Research 
dealing  with  sperm  transport  through  the  female  reproductive  tract  is  essential 
for  the  formulation  of  new  methods  of  fertility  regulation  and  is  directly  re- 
lated to  the  mission  of  the  Contraceptive  Development  Branch. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  contraceptives  and  is  an  integral  part  of  the 
contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title   :   Biochemical  Characteristics  of  Cervical  Mucus  of 

Macaca  radiata  (Bonnet  Monkey)  during  Menstrual  Cycle 

NOl-HD-4-2829 

Harvard  MpHical  School 

$194,012  (FY  74   for  3  years). 


Contract  No. 
Contractor 
Money  Allocated 


Objectives  :   The  investigator  proposes  to  ascertain  the  relationship  between 
the  chemical  structure  of  the  macromolecular  components  of  mucus  and  its  physi- 
cal and  physiological  properties.   The  main  macromolecular  components  responsi- 
ble for  the  viscoelastic  properties  of  the  mucus  is  a  glycoprotein,   the  struc- 
ture of  which  will  be  completely  elucidated.   An  attempt  will  be  made  to  find 
changes  of  this  structure  during  the  menstrual  cycle,  in  order  to  establish 
the  biochemical  mechanism  responsible  for  these  changes  and  ways  of  controlling 
it. 

Major  Findings:  The  study  of  the  mucus  of  follicular  stage  demonstrated  the 
presence  of  sulfate  groups  in  the  two  components  that  were  separated  by  cellulose 
fractionation.   The  variations  in  the  carbohydrate  composition  of  these  fractions 
and  the  relative  absorption  on  the  column  suggested  the  presence  of  acidic  groups 
in  addition  to  sialic  acid  residues  and  infrared  studies  indicated  the  presence 
of  sulfate  groups.   Definite  data  on  the  structures  of  the  carbohydrate  chains, 
especially  the  location  of  the  sialic  acid  residues  were  also  obtained. 

The  cervical  mucus  of  the  luteal  phase  is  currently  under  investigation.  A  major 
glycoprotein  fraction  has  been  isolated  and  its  structure  is  being  investigated 
by  the  methylation  technique.   The  total  glycoprotein  from  the  luteal  phase  was 
reduced  with  dithiothreitiol  and  the  resulting  cysteine  residue  is  being  identi- 
fied on  an  amino  acid  analyzer  in  order  to  compare  its  amount  to  that  of  the 
follicular  phase.   Thus  the  question  as  to  whether  differences  between  the  two 
mucuses  depend  on  the  carbohydrate  structures,  S-S  bonds,  or  other  parameters 
will  soon  be  answered.  -■  •  ;  ■  .  . 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  on  this  project  will  provide  needed  basic  information  about  primate 
cervical  mucus,  its  glyproteins,  and  changes  which  may  take  place  during  the 
menstrual  cycle  and  is  related  to  the  published  purpose  of  the  Contraceptive 
Development  Branch  to  support  studies  directed  towards  the  development  of  new 
female  contraceptives. 

Proposed  Course:   It  is  anticipated  that  the  objectives  of  this  project  will 
be  met  during  FY  77. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title:   The  Synthesis  and  Testing  of  Antiprogestational  Agents 

Derived  from  7(8 — ►Ilex)   Abeo-Steroids 
Contractor:      Research  Triangle  Institute  I 

Contract  No.      NOl-HD-4-2830 
Money  Allocated:  $121,576  (FY  74  and  FY  75) 

Objectives ;  The  purpose  of  this  project  is  to  synthesize  7(8 — ^lla)  abeo- 
steroids,  1,  11-methano  and  1,  11-ethano  bridged  steroids,  which  may  exhibit 
antihormonal  and/or  antif ertility  activity. 


# 


Major  Findings:  Finally  two  abeo-pregnane  derivatives,  7(8— *lla)  abeo-19-nor-  i| 

pregn  -4-ene-3,  20-dione  and  7(8— i»llct)  abeo-19-nor-pregn-l-ene-3 ,  20-dione  f 

have  been  synthesized.   Acid  catalyzed  cyclization  of  17 ,17-ethylenedioxy-3-  :| 

methoxy -lla-vinylestra-1,3,5, (  10  ) trien-llg-ol  afforded  1' S -methyl-1 ,11-  f 

methano-3-methoxyestra-l ,3 ,5(10) j9(  11  ) -tetraen-17-one  rather  than  the  expected  \ 

1, 11-ethano  steroid.    Birch  reduction  of  this  pentacyclic  compound  gave  i 

1' B-methyl-l,lla-methano-3-methoxy-9B-estra-l,3,5(10)-trien-17B-ol,  whose  f 

structure  was  established  by  x-ray  single-crystal  analysis.   The  steroid  $ 

skeleton  is  folded  severely  to  the  a-side  about  the  C(8)-C(9)  bond.   Ring  B  f 
adopts  a  distorted  half -chair  conformation,  ring  C  has  a  chair  form  significantly  i 

flattened  around  C(9),  and  ring  D  approximates  to  a  C(lJ)-envelope.  Oxidation  A 

of  this  compound  followed  by  demethylation,  gave  the  corresponding  3-hydroxv-  ^f 

17-ketone.   Acid  catalyzed  cyclization  of  17 ,17-ethylenedioxy-3-methocy-lla-  | 

ethynyl-l,3,5(10)-trien-116-ol  led  to  the  formation  of  1 ,ll-etheno-3-  | 
methoxyestra-l,3,5(10) ,  9(ll)-tetraen-17-one  in  poor  yield.   Other  synthetic 
routes  to  1, 11-ethano  steroids  are  being  explored.   The  11-substituted  steroids 

which  have  been  prepared  are  17a-ethynyl-ll-keto-estra-l ,3 ,5(10)-trien-3 , 17B-  | 
diol,  and  the  corresponding  llg-hydroxy- 1  lot -vinyl-  and  llg-hydroxy-lla  — 
ethynyl  derivatives.   None  of  the  compounds  which  have  been  evaluated  biologi- 
cally have  shown  significant  antif ertility  activity  to  justify  further  studies. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purpose  of  the 
Contraceptive  Development  Branch  to  support  the  synthesis  and  evaluation 
of  novel  steroidal  compounds  for  contraceptive  utility. 


i» 


■* 


Proposed  Course:   Termination  in  the  absence  of  significant  biological 
activity  for  these  compounds. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Synthesis  of  Ring  C-Aromatic  Steroids  as  Potential  Antif ertility 

Agents. 
Contract  No.    :  NOl-HD-4-2831 

Contractor     :  The  John  C.  Sheehan  Institute  for  Research,  Inc. 
Money  Allocated:  $72,871  (FY  74  and  FY  75) 

Objectives :   The  purpose  of  this  project  is  to  synthesize  a  series  of  ring-C 
aromatic  steroids  by  total  synthesis  as  novel  antiprogestational  agents.   These 
compounds  will  be  tested  for  antif ertility  activity. 

Major  Findings:  The  synthesis  of  ll-methoxy-18-norandrosta-4,8, (9) ,llil3(14)- 
tetraene-3,17-dione  has  been  repeated  several  times  to  obtain  more  than  10  g. 
of  it  for  further  synthetic  transformations  and  biological  evaluation.   This  com- 
pound showed  neither  postcoital  antifertility  activity  nor  hormonal  and  antihor- 
monal  activity  subcutaneously  in  the  rat.   Reduction  of  the  a'*-3  ,17-diketone 
with  sodium  borohydride  gave  a  mixture  containing  the  two  17-hydroxy  epimers 
unreacted  starting  material,  several  isomers  of  the  3,  17-diol,  and  a  small 
amount  of  the  3-monoalcohol.   The  desired  epimers  of  the  two  17-hydroxy-A'^-3- 
ketone  have  been  successfully  separated  and  purified  by  high  pressure  liquid 
chromatography.   No  assignment  of  stereochemistry  at  C-17  has  yet  been  attempted. 
The  conversion  of  the  A^-3 ,17-diketone  to  the  17-ethynyl  derivative  has  given 
difficulty.   The  most  satisfactory  conditions  for  the  ethynylation  of  theA'^-3, 
17-diketone  found  thus  far  are  the  use  of  lithium  acetylide  in  THF  at  0°  C.  or 
lower  on  its  3-enol  acetate.   The  removal  of  the  11-hydroxy  group  from  11- 
hydroxy-18-noranJrosta-4,8(9),ll,13(14)-tetraene-3,17-dione  to  give  the 
corresponding  11-deoxygenated  compound  has  been  failed  completely.   An  alternate 
approach  to  the  11-deoxygenated  compound  is  being  pursued  in  a  manner  similar 
to  that  of  the  11-methoxy  ring  C-aromatic  steroid. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute :   The  work  un- 
dertaken in  this  project  is  directly  relevant  to  the  purpose  of  the  CDB  to 
support  the  synthesis  and  evaluation  of  novel  steroidal  compounds  for  contra- 
ceptive utility. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  chemical  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   The  Synthesis  and  Testing  of  Prostaglandin  Synthetase 

Inhibitors  with  Potential  Antif ertility  Activity. 
NOl-HD-4-2832 

Stanford  Research  Institute 
$99,710  (FY  74),  $13,406  (FY  75) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  project  is  to  synthesize  potential  prosta- 
glandin synthetase  inhibitors  as  potential  antif ertility  agents,  specifically 
as  ovulation  inhibitors.   The  structures  to  be  synthesized  are  tri-unsaturated 
C-20  acid  analogs  of  the  prostaglandin  precursor  6 -homolinolenic  acid,  carry- 
ing alkyl  groups  in  strategic  positions  so  as  to  interfere  with  or  prevent 
the  formation  of  known  intermediates  in  the  prostaglandin  biosynthesis. 

Major  Findings:   The  syntheses  of  four  eicosatrienoic  acid  analogs  have  been 
completed.   They  are:  15-methyl-cis ,  cis ,  cis-8,  11,  14-eicosatrienoic  acid 
(1);  13, 13-dimethyl-cis, cis, cis-8, 11, 14-eicosatrienoic  acid  (2);  13 .IS-dimethyl- 
cis^  ,£is-eicosa-8,14-dien-ll-ynoic  acid  (3);    and  methyl  14-hydroxy-12 ,13-methano- 
cis-8-nonadecenoate  (4).   Compounds  (1)  and  (2)  are  antagonists  of  PGEi  action 
on  the  gerbil  colon.   Compound  (2)  had  no  vasopressor  activity  of  its  own,  but 
it  did  block  the  vasopressor  response  of  the  rat  to  both  cis ,cis , cis -8, 11, 14- 
eicosatrienoic  acid  and  arachidonic  acid.   Other  assays  in  progress  involve 
prostaglandin  synthetase  and  experiments  on  intraf ollicular  injections. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Con- 
traceptive Development  Branch  to  support  the  synthesis  and  evaluation  of 
prostaglandins  and  related  analogs  for  contraceptive  utility. 

Proposed  Course:   Termination.   Most  of  the  workscope  objectives  will  have  been 
completed  by  June  1976. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Blastocidal  and  Spermicidal  Action  of  Extracts  and 

Compounds  from  Enod  (Phytolacca  Dodecandra) . 
NOl-HD-A-2833 

Stanford  Research  Institute 
$45,588  (FY  74),  $29,768  (FY  75) 


Contract  No- 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  project  is  to  synthesize  oleanoglycotoxin 
A  (originally  isolated  by  extraction  from  Phytolacca  dodecandra  and  determine 
its  antif ertility  activity  by  various  routes  of  administration. 

Major  Findings:   Because  of  relative  ease  of  preparation,  two  simpler  structurally 
related,  di-  and  tri-saccharides  of  oleanolic  acid  were  synthesized  first.   A' 
cellobioside  of  oleanolic  acid  was  synthesized  by  condensation  with  acetobro- 
mocellobiose  using  tetraethylammonium  bromide  in  ether -DMF  for  a  catalyst.   A 
maltotrioside  of  oleanolic  acid  was  also  synthesized  by  condensation  of 
acetobromomaltotriose  with  oleanolic  acid. 

In  the  test  for  blastocidal  activity,  both  compounds  were  dissolved  in  physiolo- 
gical saline  and  injected  into  one  of  the  two  uterine  horns  of  six  rats  on  Day 
4  of  pregnancy.   Neither  compound  when  injected  at  levels  of  up  to  500  pg  in 
0.1  ml  of  saline  had  an  effect  on  the  total  number  of  viable  embryos  in  the 
treated  horn  at  autopsy  on  Day  9  or  10  of  pregnancy.  Both  the  synthetic  com- 
pounds were  composed  of  linear  1-4  linked  glucose  units,  whereas  the  natural 
materials  were  either  branched-chain  sugars  or,  in  one  case,  1-2  linked  sugars 
as  in  lemmatoxin-C.   The  relative  lack  of  effectiveness  by  both  the  synthetic 
di-  and  tri-saccharide  of  oleanolic  acid  on  both  human  sperm  and  rat  embryos 
compared  with  the  three  trisaccharides  isolated  from  Phytolacca  dodecandra, 
which  were. highly  effective,  indicates  the  importance  of  structural  configura- 
■ tions  and  hexose  moieties  of  these  unique  natural  substances. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the 
Contraceptive  Development  Branch  to  support  the  synthesis  and  evaluation 
of  novel  chemical  agents  for  contraceptive  utility. 

Proposed  Course:   Termination.   Most  of  the  workscope  objectives  will  have 
been  completed  by  June  197  6. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   The  Synthesis  and  Testing  of  Some  Novel  ll-Oxa-16- 

Substituted  Corticosteroids  as  Potential  Antif ertility 

Agents. 

NOl-HD-4-2834 

Southwest  Foundation  for  Research  and  Education 

$102,028  (FY  74),  Eighteen  months,  $11,511  (FY  75), 

$23,708  (FY  76). 


Contract  Number 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  the  project  is  to  synthesize  a  variety  of  11-oxa- 
16~substituted  corticosteroids  as  potential  antifertility  agents  unaccompanied 
by  corticoid  properties   although  the  proposed  compounds  are  structurally 
related  to  the  corticosteroids. 

Major  Findings:   The  original  scheme  for  the  preparation  of  11-oxa  corticoids 
via  Cortisol  met  with  difficulties  and  the  approach  has  been  modified.   The 
new  approach  based  on  hecogenin  as  starting  material  is  rather  lengthy  but 
has  met  with  some  success.   The  current  synthetic  target,  21-acetoxy-l&a , 
17-isopropyl-edenedioxy-ll -oxapregna-1 ,4-dien-3,20-dione  (1)    is  now  close  at 
hand.   The  crucial  intermediate  for  this  sequence,  21-acetoxy-ll-oxapregna- 
l,4-dien-17ct-ol-3,20-dione  (2_)  has  been  prepared,  although  in  small  quantity. 
Additionally,  21-acetoxy-ll-oxapregna-3 ,20-dione-17a-ol  (3^)  has  also  been 
prepared  in  small  quantity.   Scale-up  using  the  now  proven  procedures  will 
yield  additional  quantities   of  these  compounds  in  order  to  prepare  the  syn- 
thetic target  (]_) .   While  efforts  were  aimed  at  the  preparation  of  11-oxa- 
steroids,  three  model  compounds  with  C-16  substitution  were  prepared.   These 
latter  compounds  were  considered  to  be  devoid  of  corticoid  properties.   They 
were  however,  also  devoid  of  antiovuiatory  properties. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  the  project  is  directly  relevant  to  the  purpose  of  the  Con- 
traceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  novel 
steroidal  compounds  for  contraceptive  utility. 

Proposed  Course:  Terminatioi.  Most  of  the  workscope  objectives  will  have 
been  completed  by  June  1976. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   An  Investigation  of  Estrogen  and  Progesterone  Protein 

Receptors  in  the  Uterine  Cervix  During  the  Menstrual 
Cycle:  Their  Function  in  the  Control  of  the  Chemical 
and  Physical  Properties  of  the  Cervical  Mucus 
NOl-HD-4-2837 

Emory  University  School  of  Medicine 
$108,782  (FY  74)  for  two  years. 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :  The  main  objective  of  this  research  program  is  to  investigate 
the  mechanisms  through  which  char.ges  in  the  circulating  levels  of  ovarian 
hormones  influence  the  physiology  of  the  cervix.   In  order  to  accomplish  this 
task  the  contractor  will  examine  the  characteristics  of  cervical  hormone 
receptors  during  the  menstrual  cycle  and  attempt  to  relate  them  to  the  changes 
in  cervical  histology,  cervical  mucus-  properties  and  endogenous,  levels  of 
ovarian  hormones. 

Major  Findings: 

1.  High  affinity  estradiol  receptors  are  present  in  both  mucosa  and  stroma  of 
the  chimpanzee's  cervix.   The  mucosa  and  stroma  bound  between  1.0  -  1.7  fmol 
estradiol/mg  tissue,  which  was  only  slightly  less  than  the  number  of  binding 
sites  in  the  endometrium  (1.9  -  2.8  fmol)  astradiol/mg  tissue. 

2.  Spinnbarkeit  and  pH  measures  were  found  not  to  be  useful  measures  in  the 
chimpanzee  cer'.'lcal  mucus. 

3.  Significant  cyclic  changes  occur  in  the  arborization  and  elemental  com- 
position of  cervical  mucus  that  are  similar  in  many  respects  to  the  human. 
Arborization  seemed  to  occur  less  frequently  in  chimpanzee  than  in  man  and 
may  be  related  to  estrogen  levels.   When  arborization  is  present,  the  crystal 
composition  is  NaCl  and  KCl.   However,  it  is  not  simply  dependent  on  the 
presence  of  adequate  concentrations  of  electrolytes. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  under- 
standing of  factors  which  influence  the  physiochemical  properties  of  cervical 
mucus  which  in  turn  influence  sperm  penetration  is  directly  related  to  the 
objectives  of  the  Contraceptive  Development  Branch. 

Proposed  Course:  Discontinuation. 
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Contract  and  Collaborative  Research 

Contract  Title  :   Coordinated  Approach  to  the  Physicochemical 

Characterization  of  Human  Cervical  Mucus. 
NOl-HD-4-2838 

University  of  Pennsylvania 
$58,307  (FY  74)-  $81,371  (FY  75);  $87,472  (FY  76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  investigator  proposes  to  (1)  study  the  role  of  pH,  ionic 
strength,  and  protein  concentration  in  determining  the  rheological  properties 
of  native  and  lyophilized  cervical  mucus  from  normally  ovulating  women  and 
infertile  women;  (2)  interrelate  rheological  properties  with  routine  biological 
tests  employed  in  the  clinical  evaluation  of  the  mucus  and  plasma  levels  of 
progesterone  and  estrogen;  (3)  establish  standard  conditions  for  the  reconsti- 
tution  and  study  of  pooled,  lyophilized  cervical  mucus  fractions;  and  (4)  eval- 
uate  the  effect  of  various  mucolytic  agents  on  the  macromolecular  composition 
and  rheological  properties  of  cervical  mucus,  providing  a  molecular  basis  for 
mucin  solubilization. 

Major  Findings:   Human  cervical  mucus  was  collected  daily  from  healthy  ovulatory 
donors  and  subjected  to  clinical  biophysical  and  biochemical  analyzes.   Samples 
were  normalized  to  the  time  of  ovulation  as  determined  by  the  radioimmunoassay 
of  serum  LH  and  total  estrogen  levels.   Viscoelasticity  was  measured  in  a  micro- 
rheometer  directly  on  fresh  mucus  and/or  on  reconstituted  mucus.   The  results 
of  35  cycles  were  averaged  and  showed  minimums  in  the  non-dialyzable   solids 
concentration  and  in  viscoelasticity  and  maximums  in  the  sample  volume  spinn- 
barkeit  and  ferning   near  the  time  of  mid-cycle.   Significant  changes  were 
not  observed  in  sample  pH  and  dry  weight  as  a  function  of  time  in  cycle.   The 
averaged  results  indicated  that  the  concentration  of  solids  was  the  important 
parameter   effecting  viscoelastic  properties  and  that  on  the  average  if  all  the 
samples  were  corrected  to  2.5%  solids  there  were  no  observed  changes  in  mucus 
viscoelasticity  as  a  function  of  time  in  the  cycle.   These  results  were  at 
variance  with  observed  patterns  of  change  during  the  cycle  for  individual  donors. 
An  attempt  will  be  made  to  resolve  the  apparent  discrepancy  between  the 
averaged  data  and  the  individual  data. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  on  this  project  is  important  in  understanding  the  biophysical  and 
biochemical  character  of  cervical  mucus  during  normal  and  abnormal  menstrual 
cycles  and  is  related  to  the  published  purpose  of  the  Contraceptive  Development 
Branch  to  support  studies  directed  towards  tht  development  of  new  female  contra- 
ceptives. 

Proposed  Course:   It  is  anticipated  that  the  objectives  of  this  project  will 
be  met  during  FY  77. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Synthesis  of  Luteolytic  Prostanoids. 

NOl-HD-4-2839 

University  of  Washington 

$55,316  (FY  74),  Eighteen  months,  $26,008  (FY  76) 


Objectives :  The  purpose  of  this  project  is  to  synthesize  prostaglandin 
analogs  based  upon  the  "hairpin"  model,  as  potential  luteolytic  agents,  and 
test  these  compounds  for  antifertility  activity. 

Major  Findings:  An  efficient  synthesis  that  allows  the  construction  of  PGF2a 
and  its  diastereomers  has  been  developed.   This  synthesis  allows  one  to  intro- 
duce a  wide  variety  of  cj-chains  as  the  penultimate  step.   In  addition  to  the 
required  16,16-,  17,  17-,  18,  18-disubstituted  prostaglandin  analogs,  the  ent- 
15-epi-PGF2e  and  the  ent-11,  15-epi-PGF2g, various  related  prostaglandin  analogs 
have  been  prepared.   The  intent  was  to  determine  which  structural  types  pro- 
vide optimum  antifertility  activity  (luteolytic)  and  minimum  smooth  muscle 
stimulatory  activity.   Two  important  observations  were  made.   It  appears  that 
16-gem  substituents  (spirobutano)  are  not  desirable  substitutions  since  de- 
creased luteolytic  activity  is  observed.   However,  ent-11, 15-epi-PGEp  offers 
some  separation  of  luteolytic  from  smooth  muscle  activity  and,  more  signifi- 
cantly, 13,14-dihydro  PGF2a  (a  known  long-lived  metabolite  of  PGF2qj  in  man) 
shows  increased  luteolytic  activity  (twice  PGF2q  )  and  shows  only  U.25  times 
the  smooth  muscle  activity  of  PGF2a-   Thus,  a  good  start  has  been  made  towards 
defining  two  interesting  strategies  for  developing  prostaglandin  analogs  with 
little  smooth  muscle  activity  and  considerable  luteolytic  activity. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Con- 
traceptive Development  Branch  to  support  the  synthesis  and  evaluation  of 
prostaglandins  and  related  analogs  for  contraceptive  utility. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  chemical  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contract  and  Collaborative  Research 


Contract  Title 
Contract  No. 
Contractor 
Money  Allocated : 


The  Synthesis  of  15-phosphasteroids  for  Antifertility  Screening 
NOl-HD-4-2841 
Duke  University 
$18,850  (FY  74) 


Objectives : 


The  purpose  of  this  project  is  to  synthesize  some  isosteres  of 


progesterone  and  norethindrone  in  which  C-15  is  replaced  by  a  phosphorous  atom. 

Major  Findings:  The  applicability  of  the  McCormack  cycloaddition  reaction  to 
the  synthesis  of  tricyclic  phospholene  oxic'es  was  demonstrated  by  the  success- 
ful accomplishment  of  6-hydroxy-l-methyl-A'^^^  ^   -'-2 ,3,8,9-tetrahydro-l  [H]benzo- 
[e]-phosphindole-l-oxide.   The  benzo [e]phosphindoles  are  precursors  of  the 
17-phosphasteroid  systems.   While  considerable  effort  was  expended  to  prepare 
the  3-keto  derivative  of  the  benzo [gjphosphindole  system,  a  precursor  of  the 
originally-sought  15-phospha-19-norandrostenedione ,  no  success  has  yet  been 
obtained. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purpose  of  the  Contra- 
ceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  novel 
steroidal  compounds  for  contraceptive  utility. 

Proposed  Course:   Termination.   The  contract  objectives  cannot  be  achieved 
utilizing  the  proposed  synthetic  scheme. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title   :   Synthesis  of  Antif ertilitv  Comoounds.  Novel  Compounds 

Structurally  Related  to  Steroids. 
Oklahoma  State  University 
NOl-HD-4-2846 
$17,575  (FY  74),  $11,155  (FY  75),  $39,971  (FY  76). 


Contractor 
Contract  No. 
Money  Allocated 


Objectives :  The  purpose  of  this  project  is  to  synthesize  analogs  of  contracep- 
tive steroids  in  which  the  B/C  rings  have  been  separated  by  a  f our-membered 
ring.   These  compounds  will  be  tested  for  the  antif ertility  activity. 

Major  Findings:  An  alternate  synthesis  which  involves  the  photodimerization 
of  p-hydroxycinnamic  acid  followed  by  bis-homologation  via  the  Arndt-Eistert 
reaction,  cyclization,  reduction,  and  demethylation  has  resulted  in  the 
formation  of  the  desired  material,  5,6, 6a,6b,ll,12 ,12a,12b-Octahydrodibenzo [a ,g] 
biphenylene-3,9-diol  (CDB  601),  in  6%  overall  yield.   This  "step  ladder" 
steroid  analog  (CDB  601)  displayed  oral  postcoital  activity  at  a  dose  of 
100  ug/kg  in  rats  due  to  its  oral  estrogenicity.   Birch  reduction  of  the  diether 
of  CDB  601  gave  CDB  691  (1,2,5,6, 6aa,6bB , 6c, 7 ,8 ,11,12,  12aa,12b3 ,12c-tetrade- 
cahydrocyclobuta  [l,2-a:3,4-a']  dinaphthalene-3 ,9-dione)  in  which  both  aromatic 
rings  were  reduced  retaining  a  central  f our-membered  ring.   The  diether  of 
CDB  601  has  been  successfully  converted  to  the  monophenol  which  is  currently 
being  used  as  the  starting  material  for  the  preparation  of  estrone  analog. 
This  in  turn  will  be  used  to  develop  other  steroid  analogs. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purpose  of  the  Contra- 
ceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  novel 
steroidal  compounds  for  contraceptive  utility. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  toward  the  development  of  new  chemical  contraceptives  and  is  an  integral 
part  of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Development  of  an  In-vitro  Model  System  for  the  Study 
of  the  Dynamics  of  Sperm  Transport  through  the  Human 
Cervical  Canal. 

Contract  No.    :  NO-HD-4-2847 

Contractor      :  New  York  Medical  College 

Money  Allocated:  $64,357  (FY  74)  $4,802  (FY  75) 

Objectives :  The  aim  of  the  project  is  to  characterize  and  standardize  a  model 
system-the  in-vitro  human  uterus-cervix-vagina  preparation-in  order  to  deter- 
mine the  optimal  in-vitro  conditions  for  the  study  of  the  dynamics  of  sperm 
transport  through  the  human  cervix. 

Major  Findings:  The  use  of  perfusion  solutions  of  different  ionic  environment 
was  studied  and  the  need  for  a  balanced  salt  solution  containing  Calcium, 
Potassium,  and  Magnesium  was  demonstrated.   The  requirements  for  a  high  p02 
(580=tl0  mm  Hg)  ,  a  pH  of  s''«2,50  mg%  glucose  as  a  metabolic  substrate,  and 
body  temperature  (37*C)  were  shown.   Dextran  at  0.50%  concentration  in  the 
perfusion  fluid  markedly  increased  (^doubling  of)  the  force  of  contraction  in 
this  system  and  is  believed  to  play  a  role  in  maintaining  the  internal  dis- 
tribution of  water  and  solutes  between  the  vascular  and  myometrial  compart- 
ments of  the  uterus.   A  perfusion  rate  of  ^10  ml/min  at  a  perfusion  pressure 
of  =120  mm  Hg  was  found  to  be  optimal.   At  higher  rates  of  perfusion  (15  -  50 
ml/min) ,  engorgement  of  the  uterus  (edema)  takes  place  and  "washout"  of  tissue 
components  is  observed.   Rates  of  perfusion  above  50  ml/min  are  markedly  and 
rapidly  detrimental  to  the  preparation.   At  a  perfusion  rate  of  alO  ml/min, 
the  cervical  mucus  remained  in  place  over  a  4-to  8-hr.  period  with  only  a  slow 
and  slight  tendency  to  flow  out.   Force  and  frequency  of  contraction  were  high- 
est during  the  proliferative  stage,  lower  during  the  secretory  stage,  and  low- 
est in  the  atrophic  stage.   Good  correlation  was  noted  among  isotonic,  intra- 
cavitary, corpus,  and  fundus  contractions  in  terms  of  force,  frequency,  dura- 
tion, timing,  and  sequence.   The  relationship  between  the  low-frequency-wave- 
component  and  the  high-frequency-wave-component  was  studied  and  the  low-fre- 
quency-wave-component was  used  in  the  calculation  of  quantitative  data  means 
and  standard  errors.   Preliminary  work  with  oxytocin  and  epinephrine  showed 
that  the  preparation  was  responsive  to  these  drugs. 

This  in-vitro  preparation  is  a  stable  and  repeatable  analogue  of  the  in-vivc 
uterus  and  may  be  used  to  derive  much  relevant  and  useful  information  about 
the  uterus,  cervix,  cervical  mucus,  and  sperm  transport.   Automation  and  com- 
puterization of  the  equipment  should  be  made  to  rationalize  data  nandling  and 
make  possible  more  sophisticated  statistical  analysis. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  on  this  project  is  important  in  understanding  the  dynamics  of  sperm 
transport  through  the  cervix  and  into  the  uterus,  and  is  related  to  the  goals 
of  the  program  aimed  towards  the  development  of  new  contraceptive  technology. 

Proposed  Course:   Completed. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Development  of  an  Intracervical  Device 

NOl-HD-4-2852 

Wayne  State  University 

$157,388  (FY  74  for  2  years) 


Objectives :   It  is  proposed  to  develop  a  steroid  releasing  intracervical  device 
and  to  conduct  preliminary  clinical  trials  to  determine  its  local  and  systemic 
effects.   Non-medicated  devices  will  first  be  checked  in  10  volunteers  for  60 
days  to  establish  retention,  lack  of  obstruction  of  menstrual  flow  and  absence 
of  local  side  effects.   In  vitro  and  in  vivo  studies  in  rabbits  will  be  conducted 
to  ascertain  release  rates  for  norethindrone  and  D-norgestrel  which  are  designed 
to  be  in  the  range  of  5  to  lOOjjg/day.   Subacute  toxicity  studies  in  sub-human 
primates  are  also  planned  to  support  Phase  I  and  II  clinical  trials. 

Major  Findings:   At  the  suggestion  of  the  FDA,'  toxicology  and  delivery  rate 
studies  are  to  be  shifted  from  rabbits  to  sub-human  primates.   This  recommendation 
required  significant  changes  in  device  dimensions  and  administrative  arrange- 
ments to  accommodate  the  monkeys.   The  details  have  been  worked  out  and  animal 
work  will  resume  shortly. 

Clinical  evaluation  of  placebo  devices  to  determine  acceptibility ,  retention 
and  possible  adverse  effects  have  begun.  Preliminary  results  in  8  women  are 
satisfactpry,  but  some  design  optimization  to  improve  retention  is  necessary. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Development 
of  new  contraceptive  methods  is  a  stated  goal  of  the  Contraceptive  Development 
Branch. 

Proposed  Course :   This  is  expected  to  be  a  continuing  contractual  effort  lea-ding 
to  the  development  of  improved  contraceptive  methods. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Synthesis  of  Seco  and  Nor  Analogs  of  Norethindrone  and 

Progesterone 
NOl-HD-4-2860 
Oregon  Graduate  Center 
$33,921  (FY  74) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives:  The  purpose  of  this  project  is  to  synthesize  certain  Seco  and  Nor 
analogs  of  norethindrone  and  progesterone  as  antif ertility  agents.   It  is 
hoped  that  the  rotational  freedom  of  the  A  ring  will  lead  to  slower  enzymatic 
reduction  of  the  unsaturated  ketone  system  and  hopefully  lead  to  increased 
biological  activity. 

Major  Findings:   The  synthesis  of  certain  6 ,7-seco-7-nor  analogs  of  norethin- 
drone, estrone,  17-ethynyl  estrone  and  19-nor  progesterone  have  been  completed. 
The  synthetic  route  to  prepare  the  6,7-seco-7 ,19-dinor  steroids  v7as  accomplished 
by  degradation  of  naturally  occurring  steroids.   Dehydroepiandrosterone  was 
converted  to  androsta-1 ,4,6-triene-3 ,17-dione ,  then  rearranged  to  1-methyl- 
estra-1,3, 5(10)  ,6-tetraene-3-ol-17-one.   The  3-hydroxyl  group  was  converted  to   ,. 
the  methyl  ether  and  the  6-olefinic  moiety  was  converted  to  a  dialdehyde 
functionality  with  osomiumtetroxide  and  sodium  periodate.   Decarbonylation  of 
the  dialdehyde  compound  gave  3-methoxy-6,7-seco-7-nor-estrone.   Cleavage  of 
the  3-methoxy  moiety  gave  6,7-seco-6-nor-estrone  which  was  converted  to  6,7- 
seco-7-nor-176-hydroxy-17-a  ethynyl  estrone.   The  3-methoxy  compound  was  also 
subjected  to  Sirch  reduction,  ethynylation  and  finally  hydrolysis  to  yield  the 
7-nor  analog  of  norethindrone.   A  similar  sequence  was  employed  to  convert 
pregnenolene  to  6,7-seco-7 ,19-dinor-progesterone. 

Thus  far,  biological  testing  of  the  6,7-seco  steroids  indicates  decreased 
hormonal  and  antif ertility  activity  as  compared  with  the  parent  (non-seco) 
steroids. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the  Contra- 
ceptive Development  Branch  to  support  the  synthesis  and  evaluation  of  unusual 
skeletal  modifications  of  steroids  for  contraceptive  utility. 

Proposed  Course:   Termination.   All  of  the  workscope  objectives  have  been  com- 
pleted. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


Rat  Placental  Lactogen  Radioimmunoassay 

NOl-HD-4-2871 

Professional  Staff  Association,  Harbor  General  Hospital 

$53,984  (FY  74  for  2  years) 


Objectives : 
of  RIA  kits. 


Isolate  rat  placental  lactogen  and  utilize  it  for  the  production 


Major  Findings:   Partially  purified  placental  lactogen  has  been  recovered 
from  placental  and  blood  serum.   An  in  vivo  bioassay  for  assessing  luteotropic 
activity  of  the  material  in  cycling  rats  was  developed. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Develop- 
ment of  RIA  techniques  is  important  to  .the  assessment  of  hormone  and  drug 
action.   It  is  directly  related  to  contraceptive  drug  evaluation  which  is  a 
part  of  the  CDB  mission. 

Proposed  Course:   If  the  RIA  kit  can  be  developed  within  the  two  year  period 
the  present  contract  will  be  discontinued. 


169 


Contract  Title 
Contract  No. 
Contractor 
Money  Allocated 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Primate  Testing  Facility 

NOl-HD- 5-2810 

Southwest  Foundation  for  Research  and  Education 

$120,279  (FY  75)  18  months;  $110,202  (FY  76) 


Objectives :   The  purpose  of  this  project  is  to  establish  and  maintain  a  baboon 
colony  for  the  evaluation  of  antifertility  agents  and  devices  submitted  by 
the  Contraceptive  Development  Branch.   Forty  female  and  eight  male  baboons 
are  individually  housed  for  exclusive  use  in  the  breeding  program.   An  addi- 
tional 5  ovariectomized  and  10  ovariectomized/hysterectomized  animals  are  being 
used  to  assess  estrogenicity. 

Major  Findings:   The  results  of  a  randomized  breeding  trial  involving  a  total 
of  122  baboon  exposures  to  ethynylestradiol,  an  experimental  compound  or  placebo 
revealed  no  significant  difference  between  the  postcoital  contraceptive  effec- 
tiveness of  the  standard  estrogen  and  new  drug.   Work  on  this  new  steroid  has 
thus  been  terminated.   It  had  shown  a  marked  separation  of  estrogenic  and  post- 
coital contraceptive  activities  in  the  rat.   The  animals  are  awaiting  a  similar 
trial  with  one  or  two  different  experimental  compounds.   Ovariectomized  and 
ovariectomized/hysterectomized  baboons  are  being  used  to  obtain  baseline  values 
on  orally  administered  ethynylestradiol.   This  data  will  be  used  to  establish 
the  estrogenic  potency  of  a  number  of  experimental  compounds  prior  to  the 
institution  of  breeding  trials  in  this  species. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  primate 
testing  facility  is  an  essential  component  of  our  drug  evaluation  program  and 
directly  relevant  to  the  purposes  of  CDB  activities.   The  need  for  careful 
■assessment  of  candidates  for  clinical  trial  in  subhuman  primates  is  recognized 
in  all  contraceptive  development  programs. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
supporting  the  development  of  new  contraceptive  methods  and  is  an  integral 
part  of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Relationships  of  Endometrial  Prostaglandins  and  Luteal 

Function 
NOl-HD-5-2815 
West  Virginia  University 
$21,574  (FY  75), $5, 000  (FY  76) 


Contract  Number 
Contractor 
Money  Allocated 


Objectives:   The  investigators  are  extracting  the  endometrium  of  sheep  at 
various  phases  of  the  cycle  to  determine  prostaglandins  both  qualitatively 
and  quantitatively.   The  effects  of  progesterone  on  the  corpus  luteum  and  on 
prostaglandin  levels  and  the  effects  of  prostaglandin  F^a  on  corpus  luteum 
function  in  hysterectomized  animals  are  being  studied.   Corpus  luteum  function 
is  being  evaluated  by  progesterone  levels  and  length  of  estrous  cycle  in  the 
sheep  and  menstrual  cycle  in  the  monkey. 

Major  Findings:   Studies  supported  by  this  contract  have  firmly  established 
the  concept  that  PGF2a  could  be  the  ovine  luteolysin  and  that  in  the  early 
pregnancy  an  antiluteolytic  substance  overcomes  the  luteolytic  effect  of 
PGF„a.   The  studies  have  provided  no  evidence  for  the  role  of  PGF„a  in  natural 
luteolysis  in  monkeys. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken -in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  elucidate  the  factors  responsible 
for  the  control  of  corpus  luteum  function. 

Proposed  Course:   Major  objectives  of  this  contract  were  fulfilled  during 
the  current • contract  period. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Development  of  a  Long-Acting  Injectable  Contraceptive 

Contract  No.    :  NOl-HD-5-2817 

Contractor     :  Schering  AG 

Money  Allocated:  $1,211,168  (FY  75)  3  years. 

Objectives :   The  purpose  of  this  contract  program  is  to  acquire  sufficient 
data  to  support  the  filing  of  a  New  Drug  Application  (NDA)on  norethindrone 
enanthate,  a  long-acting  progestational  agent.   This  will  require  support  of 
preclinical,  clinical  and  long-term  drug  safety  studies. 

Major  Findings:   Preclinical  drug  safety  studies  have  been  initiated  in  rats, 
dogs  and  monkeys  at  the  three  dose  levels  prescribed  by  the  Food  and  Drug 
Administration  for  each  of  these  species.   The  first  scheduled  (interim) 
sacrifices  will  take  place  next  year.   The  following  Phase  I  clinical  trials 
have  been  initiated  and  are  largely;  completed:  dose  titration  study  and  human 
toxicology  (15  subjects),  double-isotope  study  (4  subjects)  and  an  I.V.  phar- 
macokinetic reference  study  (3  subjects).   Plasma  levels  of  progesterone, 
estradiol,  norethindrone,  FSH  and  LH  as  well  as  a  variety  of  clinical  parameters 
are  being  monitored  in  subjects  enrolled  in  the  dose  titration  and  human  toxi- 
cology study.   Results  of  this  and  the  double-isotope  investigations  will  help 
to  determine  the  most  efficacious  volume  of  vehicle  to  employ  in  subsequent 
trials.   No  untoward  reactions  have  been  observed  in  any  of  these  subjects. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  develop-       | 
ment  of  a  long-acting  injectable  contraceptive  is  directly  related  to  the  |. 

goals  of  the  Contraceptive  Development  Branch.  s 

Proposed  Course:    This  is  expected  to  be  a  continuing  contractual  effort  | 

encompassing  completion  of  all  preclinical  and  clinical  requirements  for  the  f 

filing  of  a  New  Drug  Application  (NDA)  and  long-term  drug  safety  studies  in  ^ 

dogs  and  monkeys.  1 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  Chemical  Contraceptives  for  the  Male  and  Female. 

Contractor     ;  Stanford  Research  Institute 

Contract  No.    :  NOl-HD-5-2844 

Money  Allocated:  $400,000  (FY  75) 

Objectives:   The  purpose  of  this  project  is  to  synthesize  (a)  17-deoxyestratriene 
derivatives  as  postcoital  contraceptive  agents,  (b)  enzyme  inhibitors  and  (c) 
aromatic  and  hetero  cyclic  compounds  as  potential  antispermatogenic  agents. 

Major  Findings:  Based  on  original  findings  that  the  17-desoxy  steroid  17  6-ethyny~ 
lestra-l,3,5(10)-trien-3-ol(I)  was  as  active  as  ethynylestradiol  (EE)  as  a  post- 
coital antifertility  agent  in  rats  and  had  only  1%  of  the  estrogenic  activity 
of  EE  in  rats,  several  other  17  6-alkyl  derivatives  have  been  synthesized.   The 
17g-methyl,  propyl  and  butyl  analogs  were  all  somewhat  weaker  estrogens  than 
the  g-ethyl  compound,  but  they  were  considerably  weaker  postcoital  contraceptive 
agents.   The  llg-hydroxy  derivative  of  I  showed  very  weak  (0.04%)  estrogenic 
activity  and  postcoital  activity  of  1/3  to  1/5  that  of  EE.   Compound  I  and  its 
116-hydroxy  derivative  are  slated  for  estrogenic  and  antifertility  studies  in 
primates.   Other  compounds  with  unsaturated  C-17-substituents ,  and  C-17B-substi- 
tuents  functionalized  with  keto  or  alcohol  groups  at  C-20  and  17  6-ethyl  deri- 
vatives functionalized  in  rings  B  and  C  have  been  synthesized  and  are  currently 
being  assayed  for  estrogenic  and  antifertility  activity  in  rats  to  try  to  find 
new  agents  with  even  larger  separations  of  estrogenic  and  antifertility  acti- 
vities than  demonstrated  by  the  17  6-ethyl  analog. 

Biological  testing  has  shown  that  three  of  the  target  enzyme  inhibitors  inter- 
mediates exhibit  steroid  biosynthesis  enzyme  inhibitory  activity  in  vitro. 
These  compounds  4  ,4-dimethyl-A^-androstene-17  e-ol-3-one;  4  ,4-dimethyl-A'^  ,  ^ 
androstandiene-17g-ol;  and  17g-hydroxy-4 ,4-dimethyl-A^-androsten [2,3-d]disoxazole 
all  showed  C]^7-2o  lyase  enzyme  i.ihibition  but  only  17  3-hydroxy-4 ,4-dimethyl- 
A^-androsLen- [2,3-d  ]  isoxazole  showed  inhibition  of  36-hydroxy  steroid  dehydro- 
genase and  A^-3-keto-steroid  isomerase.   These  compounds  are  now  undergoing 
in  vivo  testing. 

Progress  in  the  area  of  aromatic  and  heterocyclic  antifertility  agents  has  con- 
sisted of  synthesis  research  and  scale-up  development  work  for  three  classes  of 
steroidal  carrier  groups  including  3-hydroxy-17-androstanyl  and  17-hydroxy-3- 
androstanglacetic  acids  and  3-substituted-17-desoxy-estratrienes .   These  carrier 
moieties  have  been  attached  to  a  2,4-diaminopteridine  nucleus  and  to  salicyclic 
acid  substrates.   A  total  of  seven  compounds  are  currently  undergoing  testing 
in  both  male  and  female  antifertility  assays. 

Significance  to  Biomedical  Research  and  Programs  of  the  Institute:   The  work  un- 
dertaken in  this  project  is  directly  related  to  the  published  purpose  of  the 
Contraceptive  Development  Branch  of  developing  ncv  contraceptive  agents  for  use 
of  the  ir.ale  anJ  female  populations. 

Proposed  Course:  This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  cnemical  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title 
Contract  Number 
Contractor 
Money  Allocated 


Detection  of  Ovulation  by  a  Steroid  Indicator 

NOl-HD-5-2849 

The  Abraham  Lincoln  School  of  Medicine 

$40,932  (FY  75),  $41,670  (FY  76) 


Objectives :  The  proposed  study  is  designed  to  test  the  effectiveness  of  an 
indicator  designed  to  ascertain  the  occurrence  of  ovulation  in  women.   The 
indicator  will  detect  semiquantitatively  the  postovulatory  rise  in  either 
progesterone  or  a  progesterone  metabolite  in  saliva  or  pregnanediol-3- 
glucuronide  in  urine. 

Major  Findings:  1)   All  components  for  one  solid  phase  assay  system  for  pro- 
gesterone have  been  prepared.  2)  Data  indicate  that  the  concentration  of 
progesterone  in  saliva  may  be  below  the  detection  limits  of  the  visual 
f luoroimmuno-assay  system.   However,  the  possibility  of  sufficient  2013- 
dihydroprogesterone  in  saliva  for  detection  by  the  proposed  technique 
appeals  much  better.  3)  A  steroid  derivation  which  will  stimulate  production 
of  antibodies  that  will  cross-react  with  pregnanediol-3-glucuronide  in 
urine  has  been  prepared. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  research  directed  towards 
development  of  new  female  methods  of  contraception. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  toward  the  development  of  new  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Saliva  Tests  for  Ovulation 

Contract  Number  :  NOl-HD-5-2850 

Contractor  :  Mount  Sinai  School  of  Medicine 

Money  Allocated  :  $61,637  (FY  75) 

Objectives:  The  purpose  of  the  proposed  research  is  to  study  sialic  acid 
concentrations  in  saliva  and  the  degree  of  "ferning"  of  saliva  as  indicators 
of  ovulation.   Preliminary  evidence  indicates  that  sialic  acid  concentration 
begins  to  decrease  one  to  two  days  before  ovulation,  and  that  saliva  shows 
maximum  ferning  (dendritic  growth  of  NaCl  induced  by  particular  mucopoly- 
saccharides) at  ovulation  if  NaCl  is  added  to  saliva.   It  is  hoped  that  from 
this  study  will  evolve  a  simple  means  whereby  a  woman  can,  by  herself,  predict 
her  time  of  ovulation. 

Major  Findings: 

1.  Results  on  ten  menstrual  cycles  that  sialic  acid  concentrations  decrease 
on  an  average  of  2.6  days  before  the  LH  surge. 

2.  On  the  basis  of  limited  data,  it  would  appear  that  the  saliva  test  (sialic 
acid)  is  a  measure  of  the  slope  of  the  rise  of  estrogen. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute;   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  research  directed  towards 
development  of  new  female  methods  of  contraception. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  .toward  the  development  of  new  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Synthetic  Chemical  Facility 

Contract  No.    :  NOl-HD-5-2857 

Contractor      :  Southwest  Foundation  For  Research  and  Education 

Money  Allocated:  FY-75  $114,584,  FY-76  $111,844  ^ 

Objective :  The  purpose  of  this  project  is  to  have  this  synthetic  chemical 
facility  synthesize  rapidly,  laboratory  scale  quantities  of  specific  compounds 
required  by  the  CDB  for  contraceptive  investigation. 

Major  Findings:  A  total  of  eight  steroidal  and  one  non-steroidal  compounds 
have  been  synthesized  in  approximately  five  gram  quantities  as  requested  by 
the  Contraceptive  Development  Branch  for  potential  antiprogestational  as 
well  as  antifertility  agents.   They  are  113-hydroxyethynylestradiol, 
7a-hydroxyethynylestradiol ,  dehydroepiandrosterone  thiosemicarbazone  acetate, 
4-diethylaminoethyl-176-hydroxy-l''a-methyl-4-aza-5-androsten-3-one,  1-dehydro- 
17a-progesterone,  17a-N-benzylaminoethylestradiol ,  l-methyl-A°-d&hydroestrone , 
4-bromoestradiol,  and  3,3' ,4,4'-tetrahydroxy-Y jS-diphenylhexane.   Recently  76 
grams  of  7a-methylestrone  have  been  synthesized  for  the  preparation  of  a  potent, 
orally  active  androgen,  7a-methyl-14-dehydro-19-nortestosterone  benzoate, 
which  will  be  subsequently  evaluated  in  nonhuman  primates  as  a  male  anti- 
fertility  agent. 


Q 


Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  relevant  to  the  purposes  of  the 
Contraceptive  Development  Branch  to  support  the  synthesis  of  specific 
steroidal  and  nonsteroidal  compounds  for  evaluation  for  contraceptive 
utility. 

Proposed  Course :   This  is  expected  to  be  a  continuing  contractual  effort 
leading  toward  the  preparation  of  specific  chemical  compounds  required  by 
the  CDB  and  is  an  integral  part  of  the  contraceptive  development  program. 


c 


176 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Chemical  Contraceptives  for  the  Male  and  Female 

Contract  No.    :  NOl-HD- 6-2814 

Contractor      :  Research  Triangle  Institute 

Money  Allocated:  $294,449  (FY  75) 

Objectives ;  The  purpose  of  this  project  is  to  synthesize  (a)  7a-methyl-androstone 
and  7a-methyl-19-norandrostene  derivatives  as  female  contraceptive  agents,  (b) 
bicyclic  and  tricyclic  structures  possessing  the  A/B  and  A/B/C  rings  of  steroids 
as  potential  antiprogestational  agents,  (c)  A-dinor  steroids  as  antiandrogenic 
agents  and  (d)  heterocyclic  compounds  as  potential  antispermatogenic  agents. 

Major  Findings:  Major  emphasis  has  been  placed  on  the  synthesis  of  analogs  of 
7a-methyl-A^-estrene-33,176-diol  (I) ,  7a-methyl-17B-hydroxy-A^-androsten-3-one 
(II)  and  7a-methyl-A5-androstene-3e,173-diol  (III),  all  of  which  have  been  shown 
to  exhibit  post-coital  antifertility  effects  in  the  hamster  and  rat. 

Biological  data  are  available  in  some  cases.   Striking  results  were  obtained  in 
the  2-methyl  series.   Introduction  of  a  2a-methyl  group  into  I  appears  to  greatly 
diminish  androgenicity  without  any  great  sacrifice  in  antifertility  potency.   The 
2a-methyl  analog  of  III  appears  markedly  (>5-fold)  more  potent  as  an  antifertility 
agent  (hamsters)  than  II  or  III,  apparently  without  accompanying  androgenic 
activity  (rats).   A  2B-methyl  substituent  in  the  I-series  diminishes  antifertility 
activity,  but  results  in  little  change  in  activity  in  the  Ill-series.   Acetylation 
of  I  lowers  post-coital  activity  on  days  5-8  in  the  hamster,  but  results  in  a 
slight  increase  in  activity  for  days  0-4  in  the  hamster  or  rat.   Acetylation  of 
II  results  in  some  increase  in  potency  on  days  5-8  in  the  hamster.   Uterotropic 
assays  in  the  rat  indicate  I  to  have  0.1%  and  II  0.08%  the  activity  of  estradiol. 

In  other  work  a  target  A-dinor  steroid,  A-dinor-A^  ^^ '^^estren-17B-ol,  has  been 
prepared  on  a  small  scale  and  identified  by  mass  spectrometry.   Larger-scale 
synthesis  is  under  way.   A  tricyclic  retrosteroid  analog,4aa-methyl-4,4a,5 ,5a6 , 
6 ,7 , 8,8aa-2-phenanthrone,  has  been  prepared  as  an  intermediate  in  the  synthesis 
of  the  corresponding  13,23-methylene-6-f luoro  compound.   Four  bromothiophene 
derivatives  have  been  made  in  model  reactions  for  the  corresponding  fluoro 
compounds.   The  latter  will  be  tested  for  male  antifertility  activity. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work  under- 
taken in  this  project  is  directly  relevant  to  the  purposes  of  the  Contraceptive 
Development  Branch  to  support  the  synthesis  and  evaluation  of  unusual  skeletal 
modifications  of  steroids  for  contraceptive  utility. 

Proposed  Course :  This  is  expected  to  be  a  continuing  contracixial  effort  leading 
toward  the  development  of  new  chemical  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 


Contract  Title 

Contract  No. 
Contractor 
Money  Allocated 


Contraceptive  Development  Studies  for  Males:  Parenteral 

Testosterone  Administration. 

NOl-HD-6-2815 

University  of  Washington 

$236,966  (FY  76  for  two  years) 


Objectives:  This  contract  proposal  is  designed  to  evaluate  the  clinical  safety, 
efficacy,  and  acceptability  of  intermittently  administered  testosterone  enan- 
thate  as  a  single  agent  to  produce  reversible  azoospermia  in  the  human  male. 
Such  data  would  permit  us  to  evaluate  this  concept  of  controlling  male  fertility 
in  anticipation  of  the  availability  of  new  and  more  potent  androgens. 

Major  Findings:   Fifty-six  normal  adult  males  have  been  interviewed  and  have 
received  physical  examinations.   Five  of  these  men  were  not  acceptable  to  the 
program,  3  for  medical  reasons  and  2  because  of  problems  of  logistics  in  terms 
of  the  volunteer's  travelling.    An  additional  7  men  dropped  off  the  program 
for  a  variety  of  personal  reasons,  so  that  presently  there  are  44  volunteers 
on  the  program.   Eight  men  have  completed  the  necessary  control  period  and 
were  started  on  testosterone  enanthate  injections,  200mgm/week. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of  the 
Contraceptive  Development  Branch  to  support  research  directed  towards  develop- 
ment of  new  male  methods  of  contraception. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort  leading 
toward  the  development  of  new  contraceptives  and  is  an  integral  part  of  the 
contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

:   Clinical  Evaluation  of  Testosterone  Enanthate  for 

Induction  of  Reversible  Azoospermia  in  the  Human  Male. 


Contract  No. 
Contractor 
Money  Allocated 


NOl-HD-6-2816 

Baylor  College  of  Medicine 

$59,124  (FY  76),  $50,688  (FY  77) 


Objectives :  This  contract  proposal  is  designed  to  evaluate  the  clinical 
safety,  efficacy,  and  acceptability  of  intermittently  administered 
testosterone  enanthate  as  a  single  agent  to  produce  reversible  azoospermia 
in  the  human  male.   Such  data  would  permit  us  to  evaluate  this  concept  of 
controlling  male  fertility  in  anticipation  of  the  availability  of  new  and 
more  potent  androgens. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose 
of  the  Contraceptive  Development  Branch  to  support  research  directed  towards 
development  of  new  male  methods  of  contraception. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  toward  the  development  of  new  contraceptives  and  is  an  integral  part 
of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborati''-'e  Research 

Contract  Title  :  Clinical  Evaluation  of  Testosterone  Enanthate  for 

Induction  of  Reversible  Azoospermia  in  the  Human  Male. 
Contract  No.    :  NOl-HD-6-2817 

Contractor      :  Professional  Staff  Association  of  Los  Angeles 
Money  Allocated:  $94,551  (FY  76),  $102,900  (FY  77),  $63,552  (FY  78) 

Objectives:  This  contract  proposal  is  designed  to  evaluate  the  clinical 
safety,  efficacy,  and  acceptability  of  intermittently  administered 
testosterone  enanthate  as  a  single  agent  to  produce  reversible  azoospermia 
in  the  human  male.   Such  data  would  permit  us  to  evaluate  this  concept  of 
controlling  male  fertility  in  anticipation  of  the  availability  of  new  and 
more  potent  androgens. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   The  work 
undertaken  in  this  project  is  directly  related  to  the  published  purpose  of 
the  Contraceptive  Development  Branch  to  support  research  directed  towards 
development  of  new  male  methods  of  contraception. 

Proposed  Course:   This  is  expected  to  be  a  continuing  contractual  effort 
leading  toward  the  development  of  new  contraceptives  and  is  an  integral 
part  of  the  contraceptive  development  program. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :   Correlation  of  Cervical  Mucus  Changes  with  Serum 

Hormonal  Levels. 
NOl-HD-6-2823 

St.  Louis  University  School  of  Medicine 
$102,680  (FY76) 


Contract  No. 
Contractor 
Money  Allocated 


Objectives :   The  purpose  of  this  study  is  to  ascertain  whether  women  can  per- 
ceive the  quality  and  quantity  of  their  cervical  secretion  and  the  relation- 
ship of  this  observation  to  the  hormonal  status.   Initially  the  volunteers  will 
be  instructed  on  the  methodology  of  the  mucus  cycle  and  their  charting  will  be 
evaluated  for  3  complete  menstrual  cycles.   After  the  volunteers  are  trained 
they  will  continue  to  observe  and  record  mucus  symptoms  while  at  specific 
intervals  bloods  will  be  drawn  and  analyzed  for  LH,  E2  and  progesterone. 
The  data  will  be  analyzed  at  the  conclusion  of  the  study. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Utilization 
of  the  mucus  cycle  as  a  method  for  fertility  regulation  is  a  subject  of  current 
investigations.   Research  relating  the  mucus  cycle  to  hormonal  status  is 
directly  related  to  investigations  supported  by  the  Contraceptive  Development 
Branch. 

Proposed  Course :   It  is  anticipated  that  the  research  project  can  be  completed 
within  one  year. 
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Contraceptive  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Title  :  Evaluation  of  Two  Methods  of  Natural  Family  Planning. 

Contract  No.    :  NOl-HD-6-2826 

Contractor      :  Cedars-Sinai  Medical  Center 

Money  Allocated:  $538,183  (FY  76) 

Objectives :   The  objective  of  this  clinical  trial  is  to  evaluate  and  compare 
the  efficacy  of  two  methods  of  natural  family  planning  (ovulation  and  sympto- 
thermic)  in  a  heterogeneous  American  population.   The  study  will  attempt  to 
enroll  750  individuals  into  each  one  of  the  methods.   It  is  anticipated  that 
at  the  end  of  the  three  year  contract  period  there  should  be  definitive  data 
concerning  the  efficacy  of  the  ovulation  method  and  a  reasonable  partition  of 
failures  between  method  and  subject  categories.   Furthermore,  the  study  should 
provide  information  whether  utilization  of  the  mucus  symptoms  as  a  method  of 
family  planning  can  provide  a  level  of  efficacy  comparable  to  the  more  complex 
sympto-thermal  method.   In  its  design  the  study  will  employ  a  monthly  follow- 
up  examination  of  menstrual  cycles  and  pregnancy  tests. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This  study 
should  provide  the  first  in  depth  analysis  of  the  efficacy  of  natural  family 
planning  methods  and  is  directly  related  to  the  stated  purpose  of  the  Contra- 
ceptive Development  Branch  to  support  development  of  fertility  regulating 
methods.. 

Proposed  Course:    The  present  plan  calls  for  support  of  this  project  over  the 
course  of  three  years.   At  the  end  of  this  period  sufficient  data  should  be 
available  to  allow  a  rigorous  statistical  analysis. 
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Methods  of  contraception  are  an  important  public  health  concern  because  they 
are  in  -^d-despread  use.   Determination  of  the  risks,  therefore,  associated 
with  modern  methods  of  contraception  which  may  eventually  lead  to  the  develop- 
ment of  safer  methods  is  of  high  priority. 

This  program  is  concerned  with  the  evaluation  of  the  safety  methods  of 
contraception  which  are  currently  in  use.   It  has  a  staff  of  four  profession- 
als and  two  secretaries  and  enjoys  a  very  close  collaboration  with  the 
Contracts  Management  section  and  particularly  Mr.  Richard  Wagner  in  his 
function  as  Contract  Officer. 

Close  surveillance  of  populations  of  oral  contraceptive  users  and  specifically 
focused  studies  of  suspected  risks  associated,  with  oral  contraceptive  use 
have  identified  several  new  health  hazards  in  the  recent  past.   Among  these 
are  the  occurrence  of  an  apparently  benign  tumor  of  the  liver  among  some 
women.   Some  107  cases  have  been  reported  in  the  literature  with  several 
deaths  attributable  to  them  because  of  hemorrhage  and  shock.   Furthermore, 
two  investigators  have  identified  at  least  57  cases  of  pituitary  adenoma 
am.ong  women  with  secondary  amenorrhea  who  had  recently  discontinued  oral 
contraceptive  use.   The  relationship  to  OC  exposure  is  as  of  yet  unknown. 
There  was  also  recently  a  description  of  pulmonary  hypertension  with  fatal 
outcome  'in  three  women  who  were  on  contraceptive  steroids.   The  vascular 
lesion  of  intimal  proliferation  and  thickening  had  been  previously  described 
in  women  on  oral  contraceptive  steroids  and  has  also  been  observed  in  various 
experimental  animal  models  after  contraceptive  steroid  exposure. 

Of  considerable  concern  is  the  possible  carcinogenic  effect  of  the  contra- 
ceptive steroids  which  are  currently  used.   In  three  separate  studies  a 
substantial  increase  in  relative  risk  for  endometrial  cancer  has  been  defined 
among  women  on  postmenopausal  conjugated  estrogen.   Work  in  progress  and  soon 
to  be  published  suggest  also  an  increased  risk  of  breast  cancer  subsequent  to 
the  use  of  postmenopausal  conjugated  estrogen.   A  link  between  cancer  of  the 
endometrium  and  the  use  of  sequential  oral  contraceptive  preparations  has 
been  established  during  the  past  year  which  has  led  the  FDA  to  ban  the  use 
of  sequentials  in  this  countr^^.   While  previous  case-control  studies  of  oral 
contraceptives  and  breast  cancer  have  been  negative,  one  recently  completed 
study  by  this  program  has  shown  an  increased  relative  risk  of  breast  cancer 
among  certain  subgroups  of  women. 

Because  of  these  newly  emphasized  risks  and  concerns,  the  Branch  intends  to 
develop  several  new  contract  programs  during  the  next  year.   First  and  fore- 
most among  these  is  a  comprehensive  study  of  cancer  of  the  breast  and  of 
reproductive  organs  in  relation  to  exposure  to  contraceptive  steroids.   The 
study  will  be  designed  along  the  lines  of  a  classical  case-control  investiga- 
tion of  newly  diagnosed  cases  of  cancer  of  the  breast  and  reproductive  organs. 
It  will  be  of  sufficient  size  to  pursue  the  evaluation  of  risk  factors  which 
are  known  to  be  associated  with  cancer  of  these  organs.   Since  cancer  of  these 
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sites  are  relatively  rare  in  women  of  childbearing  age,  it  undoubtedly  will 
involve  the  pooling  of  cases  from  a  large  number  of  hospitals.   This  study 
then  will  include  investigation  of  endometrial  cancer  in  relation  to  combina- 
tion oral  contraceptives  which  is  of  utmost  importance  in  view  of  the  now 
apparent  relationship  between  sequentials  and  endometrial  cancer. 

We  propose  to  establish  a  register  of  pulmonary  hypertension  in  young  women  to 
get  some  idea  about  the  frequency  of  this  disease  in  this  age  group  and  to 
establish  a  group  that  may  eventually  become  the  subject  of  a  case-control 
study.   We  intend  to  do  the  same  thing  with  respect  to  pituitary  adenomas, 
also  preliminary  to  the  design  of  a  case-control  study. 

The  Armed  Forces  Institute  of  Pathology  has  maintained  a  register  of  benign 
liver  adenomas  for  some  years  now  and  had  collected  over  100  cases  of  this 
tumor.   Through  collaboration  between  the  Center  for  Disease  Control  in 
Atlanta,  Georgia  and  the  Contraceptive  Evaluation  Branch,  the  cases  in  the 
register  will  be  used  for  a  case-control  study  to  be  conducted  during  the 
early  part  of  next  fiscal  year  to  develop  information  on  the  relative  risk 
of  liver  adenoma  in  pill  users  and  t6  determine  whether  the  tumor  is ,  as  has 
been  suspected,  related  to  mestranol . 

It  has  come  to  our  attention  that  essentially  no  work  has  ever  been  done  to 
relate  blood  or  tissue  levels  of  contraceptive  steroids  to  risk  of  complica- 
tions.  An  unsolicited  proposal  has  brought  this  concept  recently  in  focus 
and  will  be  pursued  in  a  pilot  investigation.   If  this  were  substantiated  it 
will  open  up  a  whole  new  approach  to  the  study  of  the  health  hazards  associat- 
ed with  contracepti^^e  steroids  and  possibly  even  ways  of  preventing  them. 

Furthermore,  we  plan  to  develop  a  case-control  study  of  diabetes  and  oral  con- 
traceptive use  to  clarify  the  relationship,  if  any,  between  oral  contraceptive 
exposure  and  diabetes  mellitus . 

Undoubtedly  the  pursuit  of  these  topics  will  depend  to  a  large  measure  upon 
the  availability  of  additional  funds.   If  these  were  not  available  it  would 
require  postponement  or  a  phasing  out  of  a  significant  portion  of  our  current 
program  to  free  our  monies  for  these  important  new  areas  of  investigation. 

We  have  attempted  to  briefly  sunmiarize  the  objectives  and  findings  of  the 
ongoing  program  under  specific  program  headings. 

Cancer 

The  two  case-control  studies  of  breast  cancer  and  oral  contraceptive  use 
have  terminated.   There  was  no  difference  in  the  overall  risk  of  breast 
cancer  among  women  on  oral  contraceptives  as  compared  to  controls.   However, 
one  of  the  'studies  showed  a  significant  increase  in  the  relative  risk  of 
breast  cancer  in  three  subgroups  of  women.   These  were  women  who  were 
exposed  from  two  to  four  years  to  oral  contraceptives,  or  those  who  had 
used  oral  contraceptives  to  postpone  the  first  pregnancy  and  finally  a 
group  of  women  with  a  history  of  benign  breast  disease  confirmed  by  biopsy  who 
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were  ex;  ^o  oral  contraceptive  steroids  for  six  or  more  years.  This  is 
the  fir;-  ;■  that  an  association  has  been  demonstrated  between  contracep- 
tive steroids  and  breast  cancer.  Since  the  investigator  looked  at  associa- 
tions     ^en  pill  exposure  and  breast  cancer  in  numerous  sub-groups,  the 

poss ._  ,y  exists  that  these  are  merely  chance  observations.   On  the  other 

hand,  these  findings  have  to  be  taken  with  some  concern,  since  at  least  two 
o  ■      are  related  to  vrell-known  risk  factors  of  breast  cancer,  namely 
T..  „  „. ,  ..oment  of  first  birth  and  benign  breast  disease.   These  findings, 
therefore,  require  urgent  confirmation  or  refutation  with  data  from  other 
projects . 

To  pursue  this,  we  will  conduct  a  workshop  in  the  fall  of  1976  which  will 
bring  together  investigators  who  have  recently  been,  or  are  currently  invol- 
ved in  studies  of  breast  cancer  and  pill  exposure.   Discussion  will  focus  on 
the  particular  questions  raised  recently  by  one  of  our  investigators. 

Analysis  of  data  from  the  Walnut  Creek  Contraceptive  Drug  Study  on  carcinoma 
in  situ  has  revealed  an  increased  risk  of  carcinoma  in  situ  by  duration  of 
years  of  exposure  to  oral  contraceptives.   The  analysis  is  ongoing  to  adjust 
for  effects  of  other  risk  factors  in  pill  users  and  controls. 

Birth  Defects 


Several  studies  are  in  progress  to  determine  the  effect  of  contraceptive 
agents  which  are  used  immediately  prior,  or  around  the  time  of  conception  and 
the  occurrence  of  birth  defects.   Both  case-control  studies  and  prospective 
investigations  are  underway. 

An  increased  relative  risk  of  malformations  of  the  limbs  in  women  exposed  to 
contraceptive  steroids  around  the  time  of  conception  or  early  in  pregnancy  has 
been  reported  last  year.   This  has  now  been  confirmed  by  another  independent 
investigation.   There  are  two  case-control  studies  in  progress,  as  yet  in- 
complete, which  show  an  increased  relative  risk  of  congenital  malformations 
of  the  heart  in  relation  to  exposure  to  contraceptive  hormones  early  in 
pregnancy.   An  ongoing  cohort  study  also  supports  this  observation.   Among 
the  offspring  of  100  women  with  known  first  trimester  exposure  to  estrogen 
and/or  progestogen,  nine  offspring  were  observed  with  major  and  27  minor  birth 
abnormalities.   These  included  four  major  and  four  minor  cardiovascular 
defects.   These  rates  appear  unduly  high. 

A  case-control  study  of  Downs  syndrome  and  contraceptive  steroids  disclosed 
no  relationship. 

A  major  prospective  study,  which  will  eventually  include  observations  on  about 
35,000  pregnancies  is  well  underway.   It  will  provide,  in  addition  to  the 
enumeration  of  the  relationship  of  birth  defects  to  prior  use  of  various 
m.ethods  of  contraception,  evaluations  of  any  risks  of  low  birth  weight  and/or 
prematurity  and  also  of  chromosomal  aberrations. 

A  follow-up  study  on  offspring  of  women  who  were  exposed  in  the  early  1950 's 
to  diethystilbestrol  has  for  the  first  time  revealed  adverse  effects  among 
male  offspring.   These  include  epididymal  cysts,  testicular  hypotrophy  or 
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atrophy  and  abnormalities  in  sperm  morphology  and  sperm  count.   These  suggest 
that  a  substantial  proportion  of  males  exposed  to  DES  in  utero  may  in  fact 

be  infertile. 

The  analysis  of  existing  data  collected  during  the  1960's  by  a  major  project 
conducted  on  the  west  coast  identified  an  increased  frequency  of  congenital 
malformations  among  the  offspring  of  white  women  who  became   pregnant  as  a 
result  of  failures  of  certain  spermicidal  agents.   This  effect  was  not  seen 
among  blacks.   The  excess  malformations  among  whites  were  made  up  largely  by 
congenital  heart  disease.   We  will  try  to  confirm  this  with  data  from  other 
ongoing  projects. 

Dietary  Nutrients 

A  comprehensive  program  over  the  past  few  years  dealing  with  cross-sectional 
and  longitudinal  investigations  to  study  possible  interactions  between  con- 
traceptive steroids  and  dietary  nutrients  has  identified  many  effects.   Among 
these  are  reductions  in  vitamin  Bg  and  folate. levels  in  oral  contraceptive 
users,  and  increases  in  vitamin  A  levels.   Among  minerals,  there  is  a  decrease 
in  zinc,  an  increase  in  copper  concentration  associated  with  an  increase  in 
ceruloplasmin  and  also  an  increase  in  serum  iron.   The  latter  may  be  due  to 
the  known  decrease  in  menstrual  blood  loss  known  to  be  associated  with  con- 
traceptive steroids. 

Also  increa.sed  are  cholesterol  and  triglyceride  levels  and  there  is  a  fairly 
uniform  decrease  in  glucose  tolerance. 

The  significance  of  many  of  these  relationships  are  for  the  most  part  un- 
known. It  was  recently  shown  that  women  on  oral  contraceptive  steroids  fre- 
quently have  megaloblastic  changes  in  the  cervical  epithelium  and  claims  have 
been  made^  of  a  relationship  to  folic  acid  metabolism.   We  are  testing  this 
hypothesis  in  a  controlled  clinical  trial  at  the  present  time. 

Furthermore,  an  investigation  in  progress  has  identified  a  relationship 
between  triglyceride  levels  and  vitamin  Bg  metabolism  in  oral  contraceptive 
users.   It  appears  that  supplementation  with  vitamin  Bg  will  decrease  tri- 
glyceride levels  in  OC  users.   This  relationship  will  be  systematically 
studied  in  a  controlled  clinical  investigation. 

Pharmacology  and  Metabolism 

Two  contracts  are  concerned  with  the  metabolism  of  the  oral  contraceptive 
steroids  in  women.   One  is  defining  the  specific  metabolic  pathways  involved 
in  disposition  of  the  estrogenic  component  by  identifying  urinary  products 
found  after  administration  of  estrogens  labelled  in  known  positions  on  the 
estrogen  molecule.   The  other  project  has  demonstrated  that  daily  use  of 
oral  contraceptives  results  in  accumulation  of  metabolites  of  the  admin- 
istered steroids  in  blood.   The  norethindrone  and  mestranol  themselves 
appear  promptly  in  blood  after  pill  ingestion  and  then  disappear  within  2Ji 
hours,  but  various  conjugated  metabolic  products  of  the  native  drugs  appear 
in  increasing  amounts  throughout  the  20  days  of  pill  taking.   The  levels  of 
these  metabolites  decreased  during  the  menstrual  period  when  no  pills  are 
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taken  but  had  not  disappeared  completely  at  the  start  of  the  second  cycle 
of  oral  contraceptive  use.   Studies  over  longer  periods  of  oral  contracep- 
tive usage  are  in  progress.   The  accumulation  of  long-lasting  metabolites 
of  steroid  contraceptives  is  an  original  finding  which  may  be  of  particular 
significance  in  relation  to  some  of  the-  reported  adverse  effects  of  these 
agents . 

One  of  our  contracts  for  animal  studies  of  pharmacology  of  contraceptive 
steroids  has  demonstrated  marked  species  differences  in  the  effects  of  these 
agents  on  lipid  metabolism.  Studies  of  the  mechanisms  involved  in  these 
effects  are  being  pursued  in  rats,  a  species  in  which  the  steroid-induced 
changes  are  similar  to  those  which  occur  in  human  subjects.   This  contract 
has  also  demonstrated  immunodepressant  effects  of  contraceptive  steroids  in 
several  species  and  will  conduct  further  investigations  in  this  area.   An 
immunodepressant  effect  in  women  has  been  implied  in  case  reports  of  remission 
in  various  immunologic  disease  in  oral  contraceptive  users. 

Studies  of  the  pathologic  nature  of  the  mammary  lesions  which  occur  in  beagles 
treated  with  certain  progestational  agents  are 'continuing  but  will  require 
another  year  or  two  to  complete,  and  a  study  to  define  the  endocrine  mechan- 
isms involved  in  the  induction  of  beagle  mammary  lesions  by  medroxyprogester- 
one acetate  is  making  excellent  progress  but  is  not  yet  completed. 

Oral  Contraceptive  and  Hypertension 

Three  projects  have  just  started  to  collect  data  attempting  to  define  more 
precisely  the  relationship  between  exposure  to  oral  contraceptive  steroids 
and  hypertension.   These  projects  will  address  the  natural  history  of  hyper- 
tension occurring  in  women  while  on  oral  contraceptive  therapy,  the  reversi- 
bility of  hypertension  after  discontinuation  of  oral  contraceptives  and  the 
response  to  conventional  anti-hypertensive  therapy  in  women  whose  blood 
pressure  fails  to  revert  to  normal  upon  discontinuation  of  oral  contracep- 
"tives.   Furthermore,  the  evaluation  will  include  the  identification  of  risk 
factors  which  may  predispose  to  hypertension  among  oral  contraceptive  users. 
These  include  a  family  history  of  hypertension,  observation  of  hypertension 
among  sisters  of  index  cases,  toxemia  in  prior  pregnancies  and  the  like.   The 
initiation  of  data  collection  in  these  projects  has  been  held  up  for  more  than 
nine  months  during  which  0MB  clearance  of  the  interview  forms  was  obtained. 

Myocardial  Infarction 

Tvro  studies  of  the  association  of  oral  contraceptives  to  myocardial  infarc- 
tion in  young  women  will  be  started  in  the  near  future.   These  address  the 
question  of  risk  factors  and  the  extent  to  which  these  account  for  the  in- 
creased relative  risk  of  myocardial  infarction  among  women  on  conti'aceptive 
steroids.   One  of  the  projects  will  deal  with  myocardial  infarction  in  women 
who  survived  the  initial  attack.   It  requires  the  pooling  of  information  from 
approximately  200  major  hospitals.   The  other  study  will  deal  with  mortality 
associated  with  myocardial  infarction  among  pills  users  and  will  make  use  of 
vital  records  from  five  major  metropolitan  areas  in  this  country.   Both 
studies  should  begin  'early  next  year. 
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Vasectomy  Program 

In  the  vasectomy  program,  one  of  our  contractors  has  demonstrated  the  occur- 
rence of  immune  complex  orchitis  and  associated  mild  glomerulonephritis 
in  vasectomized  rabbits.   This  is  the  first  demonstration  of  serious  adverse 
effects  of  vasectomy  in  any  species.   Deposition  of  immune  complexes  in  the 
basement  membrane  of  the  seminiferous  tubules  and  destruction  of  the  semini- 
ferous epithelium  occurred  in  rabbits  which  had  persistent  high  titers  of 
circulating  antibodies  to  sperm  and  testicular  antigens  10-20  months  after 
vasectomy,  and  immune  complexes  were  also  demonstrated  in  kidney  glomeruli 
of  some  of  the  animals  with  most  severe  testicular  damage.   The  contractor 
demonstrated  the  presence  of  rabbit  IgG,  C3,  sperm  and  testicular  antigens, 
and  antibodies  to  these  antigens  in  the  deposits.   The  finding  of  immune 
complex  disease  appears  to  be  unequivocal,  but  whether  similar  pathology 
occurs  in  other  species  as  a  result  of  vasectomy  remains  to  be  determined. 
Preliminary  data  from  one  other  contractor  suggest  similar  immunopathologic 
findings  in  vasectomized  guinea  pigs. 

Other  animal  studies  in  the  vasectomy  'program  have  demonstrated  1 )  a  role  for 
T  lymphocytes  in  the  transfer  of  experimental  allergic  orchitis  in  guinea 
pigs  and  presumably  in  the  development  of  any  similar  pathology  after  vasec- 
tomy, 2)  the  occurrence  of  antibodies  to  specific,  genetically  determined, 
sperm  surface  antigens  in  vasectomized  mice,  and  3)  that  pressures  in  the 
liomen  of  the  distal  part  of  the  epididymis  increase  markedly  in  vasectomized 
hamsters  and  guinea  pigs  but  this  pressure  is  not  transmitted  back  to  proxi- 
mal segments  of  the  epididymis  or  to  the  seminiferous  tubules.   Thus  changes 
in  spermatogenesis  which  have  been  observed  in  long-term  vasectomized  guinea 
pigs  and  in  some  other  species  cannot  be  attributed  directly  to  increased 
intratesticu] ar  pressure. 

Studies  of  vasectomized  men  have  continued  to  demonstrate  no  clinical  disease 
at  intervals  up  to  2-3  years  after  vasectomy.   Circulating  levels  of  gonadotro- 
phic  and  gonadal  hormones  remain  within  normal  limits,  autoantibodies  to  non- 
genital  antigens  occur  only  very  infrequently,  humoral  antibodies  to  sperm  and 
testicular  antigens  occur  in  the  majority  of  patients,  and  cellular  imm.unity 
to  sperm  antigens  has  been  demonstrated  by  one  contractor  during  the  first 
six  months  after  vasectomy.   In  one  project  with  a  relatively  large  number  of 
patients  followed  two  years  or  more,  a  subset  of  patients  with  unusually  high 
and  persistent  titers  of  antisperm  antibodies  has  been  identified  who  may 
be  especially  prone  to  immunopathologic  consequences  if  these  occur  in  vasec- 
tomized men.   Another  project  is  identifying  a  group  of  vasectomized  men  with 
possible  genetic  predisposition  to  autoimmune  diseases.   Both  of  these  pro- 
jects offer  subjects  in  whom  pathologic  effects  of  vasectomy  may  be  more  fre- 
quent than  in  the  general  population  and  thus  easier  to  identify. 

A  new  effort  to  evaluate  the  safety  of  vasectomy  will  be  initiated  late  in 
FY  19T6  or  early  in  FY  1977.   New  contracts  will  be  awarded  for  a  multi- 
clinic  collaborative  study  to  evaluate  the  health  status  of  20,000  men 
vasectomized  two  to  five  or  more  years   prior  to  the  study  and  compare  the 
incidence  of  disease  with  that  in  matched  normal  controls.   Contracts  will  be 
awarded  to  a  project  coordinating  center  and  to  four  or  five  clinical  groups 
which  will  provide  data  on  vasectomy  patients  and  controls  according  to  a 
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common  protocol.   A  Request  for  Proposals  for  this  study  was  issued  in 
December  19T5,  the  proposals  have  been  reviewed,  and  the  selection  of 
awardees  will  be  completed  by  the  end  of  FY  1976.   This  project  should  pro- 
vide definitive  information  on  the  risks,  or  lack  thereof,  of  various  po- 
tenti'^T  "i°''ical  sequelae  of  vasectomy  during  a  follow-up  period  of  five 
or  n.      -.rs. 

The  Relationship  Between  Induced  Abortion  and  Subsequent  Pregnancy  Performance 

Three  projects  are  underway  to  evaluate  the  effect  of  induced  abortion  on 
subsequent  reproductive  performance  and  pregnancy  outcome  including  risks  of 
spontaneous  abortions,  prematurity  and  problems  of  labor  and  delivery.   Two 
of  these  projects  are  based  upon  existing  files  of  women  who  have  undergone 
abortion  during  the  past  years.   These  records  will  be  linked  to  vital 
statistics  data  of  subsequent  births  among  these  women.   A  third  study  is 
making  use  of  a  protocol  developed  by  the  WHO  as  part  of  a  collaborative 
project  involving  several  countries  and  will  be  applied  to  study  prospective- 
ly the  subsequent  reproductive  function  of  one  prior  induced  abortion  in 
women  undergoing  prenatal  care  in  certain  hospitals  in  the  New  York  area. 

Intrauterine  Devices 

A  comprehensive  case-control  study  of  complications  associated  with  intra- 
uterine devices  currently  in  use  has  been  developed.   This  study  will  be 
coordinated  by  the  Biostatistics  Center  of  the  George  Washington  University 
and  will  involve  data  collection  in  nine  participating  clinical  centers 
scattered  throughout  this  country.   It  represents  an  attempt  to  develop  speci- 
fic relative  risk  ratios  for  the  known  and  suspected  severe  complications  of 
intrauterine  devices  including  uterine  perforation,  severe  vaginal  hemorrhage, 
severe  pelvic  inflammatory  disease,  septic  abortion,  ectopic  pregnancy,  pla- 
centa previa  and  premature  separation  of  the  placenta  in  relation  to  the 
intrauterine  devices  in  at  present.   Questions  of  design,  methodology  and 
coordination  have  now  been  resolved  to  our  satisfaction  and  also  that  of 
the  various  participants,  and  data  collection  should  get  underway  early  next 
fiscal  year. 
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Contract  Title:   Metabolism  of  Steroidal  Oral  Contraceptives 

Contract  Number:  NOl-HD-1-2297 

Contractor:      Medical  College  of  Georgia 

Money  Allocated:  $6l,887  (FY  j6   funds) 

Objectives  :  The  purpose  of  this  contract  is  to  obtain  information  on  the 
plasma  half-life,  metabolic  clearance  rate,  and  urinary  and  circulating 
metabolites  of  norethindrone  and  mestranol  in  normal  women  of  reproductive 
age  and  on  the  effects  of  chronic  use  of  steroid  contraceptives  on  these 
parameters . 

Major  Findings:  Previous  studies  under  this  contract  have  demonstrated  that, 
after  intravenous  injection  of  norethindrone  and  mestranol,  the  native  drugs 
are  cleared  rapidly  from  plasma  but  metabolites  of  both  drugs  remain  in  the 
plasma  for  extended  periods,  having  half-lives  in  hours  or  days  rather  than 
minutes.   More  recent  studies  using  oral  administration  of  ^H-norethindrone 
and  mestranol  have  demonstrated  that  the  native  drugs  are  cleared  within 
2'i  hours  after  a  single  oral  dose  but  radioactivity  related  to  long-lasting 
metabolites  remains  elevated  for  extended  periods,  disappearing  with  half- 
lives  of  5O-6O  hours  for  norethindrone  and  30-^0  hours  for  mestranol.   When 
3h  norethindrone  is  given  orally  for  six  consecutive  days,  the  labelled 
metabolites  accumulate  in  plasma  in  increasing  amounts  over  the  six  days  and 
then  gradually  decline  over  the  next  several  days;  96  hours  after  the  last 
dose,  significant  quantities  of  norethindrone  metabolites  are  still  demon- 
strable.  Analyses  of  blood  from  a  subject  receiving  daily  Ortho-Novum  2  mg 
for  contraception  have  demonstrated  a  build-up  of  circulating  533a  and  5a3a 
metabolites  in  the  sulfate  fraction;  the  build-up  decreased  during  the  non- 
pill  taking  days  at  the  end  of  the  cycle  but  had  not  disappeared  at  the 
start  of  the  second  cycle  of  Ortho-Novum. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Oral 
contraceptives  are  used  by  large  numbers  of  norma.l  women  of  reproductive  age 
but  little  is  known  of  the  metabolism  of  these  agents.   This  project  is  pro- 
viding basic  pharmacologic  data  on  two  of  the  most  commonly  used  contraceptive 
steroids.   The  accumulation  of  long-lasting  circulating  metabolites  is  an  ori- 
ginal finding  of  particular  significance  since  adverse  effects  of  the  oral 
contraceptives  may  be  due  to  the  actions  of  these  derivatives  which  are 
present  in  blood  in  high  concentration  for  long  periods  of  time. 

Proposed  Course:  The  contractor  will  continue  studies  of  the  accumulation  of 
circulating  metabolites  of  norethindrone  in  women  during  oral  contraceptive 
use  and  will  continue  work  on  identification  of  the  major  urinary  metabolites 
of  mestranol  as  a  preliminary  to  studies  of  circulating  metabolites  of  this 
steroid. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:    Peripheral  Metabolic  Effects  of  the  Ethynyl  Estrogens  in 

Subhuman  Primates  and  Canines  as  Compared  to  Man 
Contract  Number:   NOl-HD-2-2723 

Contractor :       Southwest  Foundation  for  Research  and  Education 
Money  Allocated:    Ko  money  allocated  this  fiscal  year. 

Objectives :  This  contract  supported  studies  of  the  effects  of  two  dosage 
levels  of  ethynyl  estradiol  and  mestranol,  alone  and  in  combination  with  nore- 
thindrone,  megestrol  and  norgestrel,  on  certain  metabolic  functions  in  baboons 
and  beagles.   Parameters  investigated  in  both  species  are  the  effects  of  the 
steroids  on  glucose  tolerance,  plasma  lipoproteins,  and  plasma  Cortisol, 
testosterone  and  androstenedione.   In  addition,  effects  on  serum  bilirubin, 
fibrinogen,  alkaline  phosphatase,  SCOT,  tryptophan,  ceruloplasmin,  thyroxine, 
and  steroid-binding  protein  are  determined  in  the  baboons,   The  results  will 
be  compared  with  similar  data  obtained  for  human  subjects  under  support  from 
other  sources. 

Major  Findings:  The  protocol  for  this  project  required  serial  studies  over 
eleven  treatment  cycles  to  determine  the  effects  of  estrogen  alone  and  then 
of  progestin-estrogen  combinations  in  30  beagles  and  30  baboons,  followed 
by  replication  of  these  studies  in  a  second  group  of  30  animals  of  each 
species.   Both  replications  and  all  laboratory  analyses  were  completed  at 
the  contract  completion  date  (9/30/75),  but  extensive  computer  analyses  of 
the  data  and  comparisons  between  baboons,  beagles  and  man  are  not  yet  com- 
pleted. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Effects 
of  steroid  contraceptives  on  carbohydrate  and  lipid  metabolism  in  women 
have  long  been  known  and  recent  epidemiologic  studies  have  identified  in- 
creased risks  of  thromboembolic  events  in  women  using  oral  contraceptives. 
This  contract  will  provide  data  on  the  degree  of  similarity  in  effects  of 
contraceptive  steroids  on  these  parameters  in  beagles,  baboons  and  man.  The 
data  will  be  important  in  determining  the  usefulness  of  these  animals  for 
toxicity  testing  and  for  studies  of  the  mechanisms  which  may  be  involved  in 
thrombogenic  and  diabetogenic  effects. 

Proposed  Course:  The  analysis  of  data  from  this  study  is  expected  to  be  com- 
pleted by  December  1976. 


191 


WICHD  ANMJAL  REPORT 

July  1,  1975  through  June  30,  1976 
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Contract  and  Collaborative  Research 

Contract  Title:  Contraceptive  Steroids  in  Beagles 

Contract  Number:  DIOl-HD-2-2725 

Contractor:  Cornell  University 

Money  Allocated:  $187,007  (FY  76  Funds) 

Objectives :  The  purposes  of  this  contract  are  to  l)  develop  assays  for 
measuring  circulating  levels  of  LH,  FSH,  prolactin,  estrogens,  progestins, 
and  glucocorticoids  in  beaglet. ,  2)  study  hormone  levels  in  the  normal  repro- 
ductive cycle  of  the  beagle,  and  3)  study  the  effects  of  contraceptive 
steroids  on  endocrine  function  in  this  species,  particularly  in  relation  to 
the  development  of  steroid-induced  mammary  nodules  and  other  pathology. 

Major  Findings:  The  hormonal  events  of  the  normal  beagle  reproductive 
cycle  as  they  related  to  estrogen,  progesterone  and  LH  levels  have  been 
described  in  a  full-length  publication.   The  effects  of  medroxyprogesterone 
acetate  (MPA) ,  2  mg/kg/90  days  and  10  mg/kg/90   days,  and  of  progesterone 
implants  have  been  compared  in  chronic  studies.   The  low  dose  MPA  produced 
peak  MPA  levels  between  10  and  15  ng/ml  which  declined  to  2-3  ng/ml  prior 
to  the  next  injection.   The  high  dose  of  MPA  produced  peak  levels  between 
30  and  ho  ng/ml  with  nadir  values  of  5-10  ng.   Plasma  hormone  levels  are 
being  assayed.   Ovulation  was  prevented  in  all  animals.   Palpable  mammary 
gland  nodules  were  evident  in  several  beagles  receiving  the  high  dose  of 
MPA  for  nine  months,  and  significant  morphologic  abnormalities  were  present 
in  the  mammary  glands  of  dogs  receiving  the  lower  dose  of  MPA. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Long- 
term  chronic  toxicity  studies  in  beagles  and  monkeys  are  required  for  FDA 
approval  of  contraceptive  steroids  for  clinical  use.   Several  promising  agents 
have  been  removed  from  the  market  when  breast  nodules  developed  in  beagles 
treated  with  these  compounds  but  there  is  little  information  on  the  biological 
significance  of  the  beagle  lesions.   Data  from  this  study  will  contribute  to 
understanding  of  the  hormonal  effects  of  contraceptive  steroids  in  the  beagle 
and  their  relationship  to  the  development  of  mammary  lesions. 

Proposed  Course:  During  the  next  two  years  the  contractor  will  l)  determine 
the  minimum  effective  contraceptive  dose  of  MPA  in  the  beagle,  2)  study  the 
endocrine  and  pathologic  effects  of  a  pharmacologic  dose  of  MPA  in  the  beagle, 
and  3)  attempt  to  develop  and  apply  workable  assays  for  canine  prolactin, 
progesterone  receptors  and  prcjlactin  receptors  . 
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Contract  and  Collaborative  Research 

Contract  Title:  Endogenous  and  Exogenous  Sex  Steroids  and  Nutritional  Status 

Contract  Number:  NOl-HD-2-2728 

Contractor:  University  of  Texas  Medical  Branch 

Money  Allocated:  No  money  allocated  in  FY  76 

Objectives :   This  project  is  concerned  with  the  broad  characterization  of  the 
effects  of  oral  contraceptives  on  the  metabolic  requirements  and  status  of 
micronutrients.   The  research  program  is  designed  to  utilize  cross-sectional 
and  longitudinal  approaches  to  ellucidate  the  relationship  between  these 
contraceptive  hormones  and  a  variety  of  nutritional-metabolic  parameters. 

Major  Findings:   A  comprehensive  analysis  of  these  data  is  in  progress  after 
completion  of  data  collection.   Numerous  effects  of  oral  contraceptive 
steroids  on  levels  of  micronutrients  have  been  identified  including  effects 
of  various  vitamins  and  minerals. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;   The 
work  of  this  project  should  provide  information  on  the  nutritional  conse- 
quences of  contraceptive  therapy. 

Proposed  Course:   The  data  collection  is  terminated  and  the  comprehensive 
analysis  is  in  its  final  phases.   Major  report  is  expected  during  the  next 
six  months. 
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Contract  Title:    Central  Repository  for  Tissue  Evaluation  of  Contraceptive 

Steroids 
Contract  Number:   NOl-HD-2-2729 
Contractor:       Universities  Associated  for  Research  and  Education  in 

Pathology  ^ 

Money  Allocated:   $190,142  (FY  1976  Funds)  ^ 

Objectives:   The  purpose  of  this  project  is  to  evaluate  the  pathologic  nature 
and  medical  significance  of  the  mammary  lesions  which  occur  in  beagles 
treated  with  some  progestational  compounds.   Tissue  specimens  from  treated 
and  control  animals  are  obtained  from  pharmaceutical  companies  and  other 
sources  conducting  long-term  toxicity  studies  of  steroidal  contraceptive 
agents.   The  specimens  are  subjected  to  detailed  pathologic  evaluation  at 
the  Armed  Forces  Institute  of  Pathology.   Comparative  studies  are  conducted 
on  normal  canine  mammary  tissue  and  spontaneous  canine  mammary  lesions. 
Tissues  from  toxicity  studies  in  monkeys  and  rats  are  also  being  collected 
for  possible  future  evaluation. 

Major  Findings:   Preliminary  histopathologic  evaluation  of  all  canine  mammary 
lesions  submitted  to  the  repository  has  been  completed  and  the  tissues  have 
been  reviewed  blindly  to  assure  objectivity  and  uniformity  in  applying  diag- 
nostic criteria.   This  review  indicates  a  high  level  of  unanimity  among  the 
three  project  pathologists  but  a  need  to  refine  further  the  criteria  used  to      4 
distinguish  between  some  types  of  benign  lesions.   A  series  of  105  mammary 
nodules  which  are  classified  as  basaloid  adenomas  (75)  or  hyperplasias  of 
basaloid  type  (30)  has  been  identified  from  35  of  141  beagle  bitches  treated 
with  MK-665,  WY-4355  or  ORF-1658.   Mammarv  tumors  of  this  morphological 
character  have  not  previously  been  reported  in  the  canine  mammary  gland. 
Three  spontaneous  tumors  resembling  these  basaloid  adenomas  were  seen  in  a 
review  of  approximately  1000  canine  mammary  tumors  accessioned  by  AFIP .   The 
significance  of  the  basaloid  lesions  in  steroid-treated  bitches  remains  to  be 
determined.   They  represent  a  small  proportion  of  the  total  palpable  nodules 
in  the  treated  beagles  and  review  of  other  types  of  nodules  is  in  progress. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;   Long- 
term  toxicity  studies  in  beagles  and  monkeys  are  required  for  FDA  approval  of 
contraceptive  steroids  for  clinical  use.   Several  promising  agents  have  been 
removed  from  the  market  when  breast  nodules  developed  in  beagles  treated  with 
these  compounds  but  there  is  little  information  on  the  pathology  of  the  canine    ^^ 
lesions  or  their  possible  relationship  to  human  cancer.   This  contract  was       (_^ 
awarded  to  meet  the  need  for  central,  expert  and  unbiased  review  of  tissues 
obtained  from  various  laboratories  and  processed  with  standardized  methods; 
it  is  expected  that  the  nature  of  the  lesions  and  their  medical  significance 
will  be  determined. 

Proposed  Course:   Over  the  next  18  months,  additional  specimens  will  be 

acquired  from  long-term  toxicity  studies  of  the  contraceptive  steroids  now 

represented  in  the  repository  and  efforts  will  be  made  to  acquire  specimens 

from  animals  treated  with  additional  steroids.   The  classification  system  will 

be  finalized,  final  histopathologic  diagnoses  will  be  made  on  all  canine  ,  ^ 

mammary  lesions,  and  evaluations  of  the  lesions  occurring  in  beagles  treated      ^~" 

with  various  steroids  will  be  published.    194 
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Contract  Title:   A  Comparative  Study  of  Progestin  Metabolism  and  Mechanism 

of  Action 
Contract  Number:  NOl-HD-2-2730 
Contractor:      Pennsylvania  State  University 
Money  Allocated:  $376,019  (FY  76  funds) 

Objectives:  This  contract  supports  comparative  studies  of  the  metabolism  and 
biological  effects  of  a  series  of  progestational  agents  in  monkeys,  dogs, 
rats,  mice,  and  human  subjects.   The  investigations  include  determination 
of  metabolic  clearance  rates,  hepatic  and  extrahepatic  metabolism,  and  the 
effects  of  the  progestins  on  a  wide  range  of  biochemical  parameters  in  various 
target  tissues.   The  goal  is  to  develop  methods  for  predicting  the  effects 
of  chronic  progestin  administration  in  man  by.  relatively  short-term  studies 
in  animals. 

Major  Findings:  Studies  of  the  metabolic  clearance  of  medroxyprogesterone 
acetate  (MPA)  have  demonstrated  that  MPA  is  cleared  more  slowly  than  pro- 
gesterone in  rat  and  dog,  but  in  monkey  and  man  the  rate  for  MPA  is  similar 
to  that  for  progesterone.   The  MCR  of  MPA  in  man  and  rat  is  not  altered  by 
chronic  administration  of  MPA.   In  all  four  species,  treatment  with  doses 
of  aminoglutethimide  known  to  induce  hepatic  microsomal  steroid  metabolizing 
enzymes  does  not  alter  the  metabolic  clearance  rate  of  MPA.   The  role  of  the 
17a-acetoxy  group  of  MPA  was  investigated  in  comparative  studies  of  the 
metabolism  of  6a-methylprogesterone  in  monkeys;  the  MCR  of  the  latter  pro- 
gestin was  greater  than  that  of  MPA  and  preliminary  data  suggest  that  the 
rate  is  increased  by  treatment  with  aminoglutethimide. 

Procedures  have  been  developed  for  isolating  MPA  metabolites  from  -urine 
and  four  major  and  four  minor  metabolites  have  been  isolated.   Synthesis  of 
authentic  reference  compounds,  chosen  on  the  basis  of  analogy  with  progesterone, 
is  in  progress. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This  is 
a  wide  ranging  study  of  the  metabolism  and  effects  of  progestins  but  space 
permits  highlighting  current  work  in  only  one  area.   The  total  program  is 
providing  fundamental  quantitative  information  on  the  effects  of  progestins 
in  a  variety  of  systems  and  in  several  species.   It  should  contribute  to  a 
better  understanding  of  the  effects  of  these  agents  in  man  and  to  methods 
for  predicting  the  effects  of  specific  compounds. 

Proposed  Course:  Studies  of  the  metabolism  of  MPA,  6a-methylprogesterone, 
6a-methyl-17-hydroxyprogesterone ,  progesterone,  and  related  compounds,  and 
their  effects  on  a  variety  of  target  tissues  will  require  several  years  to 
complete. 
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Study  of  Contraceptive  Steroids  in  the  Baboon 

N01-HD-2-273)4 

Cornell  University  Medical  College 

$U7,3l8  (FY  76  Funds) 


Objectives:  The  purpose  of  this  contract  is  to  study  the  effects  of  contra- 
ceptive steroids  on  bile  acid  metabolism  is  the  baboon.   Preliminary  data 
from  kinetic  studies  in  cholecystope:-ced  baboons  suggested  that  ethinyl 
estradiol  administered  in  a  silastic  implant  decreased  the  pool  size  of 
cholic  and  chenodeoxycholic  acids  by  increasing  their  turnover  rates 
without  compensatory  increases  in  rates  of  synthesis.   Data  from  one  animal 
also  suggested  that  turnover  and  pool  size  returned  to  near  control  levels 
after  withdrawal  of  the  estrogen.   Studies  currently  in  progress  are  de- 
signed to  determine  whether  these  findings  are  confirmed  in  repeated 
studies  in  a  larger  number  of  animals. 

Major  Findings:  Bile  acid  kinetic  studies  are  being  conducted  in  each  of 
six  baboons  during  two  control  periods,  two  periods  of  oral  administration 
of  a  high  dose  and  two  of  a  low  dose  of  ethinyl  estradiol,  and  two 
control  periods  after  cessation  of  steroid  administration.   Preliminary 
data  through  the  third  treatment  period  indicate  that,  at  least  with 
oral  administration  of  the  steroid,  the  preliminary  findings  cannot  be 
confirmed.   Effects  on  pool  sizes  of  cholic  and  chenodeoxycholic  acids 
vary  considerably  both  between  animals  and  in  the  same  animal  over  time. 
The  earlier  preliminary  findings  may  have  been  due  to  individual  varia- 
bility or  perhaps  to  the  use  of  the  silastic  implant . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  There 
are  a  niimber  of  clinical  reports  indicating  an  increased  incidence  of 
gallstones  in  women  taking  oral  contraceptives  and  the  Boston  Collaborative 
Drug  Surveillance  Program  has  reported  an  association  between  surgically 
confirmed  gallbladder  disease  and  oral  contraceptive  usage.   Effects  on 
bile  acid  metabolism  in  the  baboon,  if  confirmed,  could  have  provided 
unique  information  on  the  mechanisms  responsible  for  gallstone  formation 
in  users  of  oral  contraceptives. 

Proposed  Course:  In  view  of  the  negative  findings,  this  contract  will  be 
terminated  at  the  completion  of  the  current  contract  period  in  May,  1976. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:  Effects  of  Vasectomy  on  Testes  and  Epididymis 

Contract  Number:  NOl-HD-2-2770 

Contractor:  University  of  Virginia  School  of  Medicine 

Money  Allocated:  $92,401  (FY  1976  Funds) 

Objectives ;   This  contract  supports  studies  of  the  effects  of  vasectomy  on 
intraluminal  pressure  and  electrolyte  concentrations  in  the  testis  and 
epididymis  and  the  permeability  of  the  blood-testis  barrier  and  epididjnnal 
wall.   Micropuncture  techniques  are  used  to  obtain  samples  of  luminal 
contents  and  pressure  measurements.   Light  and  electron  microscopic  studies 
of  the  epididymis  are  to  be  correlated  with  the  studies  of  luminal  contents 
by  observations  of  absorptive  and  secretory  activity. 

Major  Findings:   In  vivo  measurements  of  hydrostatic  pressure  in  the  guinea 
pig  demonstrated,  in  the  normal  animal,  pressure  differentials  similar  to 
those  previously  reported  in  the  hamster:   intratubular  pressure  in  the 
caput  epididymis  is  significantly  higher  than  that  in  the  seminiferous 
tubules  and  proximal  cauda,  and  there  is  a  significant  increase  in  pressure 
from  the  proximal  to  the  distal  cauda.   In  guinea  pigs  which  still  had  intact 
epididymides  4  months  and  1  year  after  vasectomy,  pressure  in  the  distal 
cauda  was  markedly  elevated  but  pressures  in  other  regions  of  the  epidid3nnis 
and  in  the  seminiferous  tubules  were  not.   Thus  changes  in  spermatogenesis 
which  have  been  observed  in  long-term  vasectomized  guinea  pigs  are  not 
attributable  to  direct  transmission  of  increased  intraluminal  pressure  from 
the  cauda  to  the  testis. 

Studies  of  fluid  transport  into  the  normal  hamster  epididymis  demonstrate  a 
12%  increase  in  fluid  volume  from  caput  to  corpus  epididymis;  no  significant 
shifts  were  seen  in  other  portions  of  the  epididymis.   Potassium  is  absorbed 
as  luminal  fluid  flows  from  caput  to  proximal  cauda  while  sodium  is  secreted 
into  the  luminal  fluid  between  caput  and  corpus  and  subsequently  there  is 
significant  resorption  throughout  the  length  of  the  cauda. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Data 
from  this  project  are  expected  to  provide  significant  new  information  on 
changes  in  the  physiology  of  the  male  reproductive  tract  after  vasectomy  and 
thus  clues  to  the  origin  of  immune  reactions  to  the  procedure  and  adverse 
effects  on  subsequent  fertility  after  vas  reanastomosis . 

Proposed  Course:   The  studies  of  fluid  transport  and  electrolyte  contents 
will  be  repeated  in  vasectomized  animals,  studies  of  the  permeability  of  the 
blood-testis  barrier  and  epididymal  wall  will  be  continued,  and  morphological 
correlations  will  be  sought  ty  light  and  electron  microscopv. 
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Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:  An  Iiranunogenetic  Analysis  of  Sperm  Autoantigens  in  the  Mouse 

Contract  Number:  NOl-HD-2-2771 

Contractor:  Cornell  Universitv  Medical  College 

Money  Allocated:  $360, 3A4  (FY  1973  Funds  for  3  years) 

Objectives :   The  purpose  of  this  contract  is  to  analyze  the  antigenic  compo- 
nents on  spermatozoa  specified  bv  alleles  at  the  T  locus,  determine  their 
antigenicity  and  cross-reactivity  with  antigens  on  cells  of  other  tissues, 
and  determine  whether  vasectomy  results  in  production  of  autoantibodies 
specific  for  these  defined  antigens. 

Major  Findings:   The  autoantigenicity  of  sperm  surface  antigens  specified  by  T 
and  its   mutant  recessive  alleles  has  been  demonstrated  in  immunization 
experiments.   Antisera  to  three  of  these  mutations,  t^,  t^  and  t"^  show 
mutual  cross  reactions  and  it  appears  that  each  mutant  antigen  is  actually 
a  complex  with  multiple  specificities  some  of  which  are  unique  to  the 
antigen  and  some  of  which  are  shared  with  other  mutants.   This  situation  is 
the  same  as  that  seen  with  antigens  of  the  major  histocompatibility  locus 
with  which  the  T/t  locus  antigens  also  share  other  characteristics  and  to 
which  they  may  be  genetically  related.   Preliminary  studies  of  vasectomized 
mice  of  T/+  and  +/+  genotypes  have  demonstrated  that  most  mice  respond  by 
developing  cytotoxic  antibodies;  further  experiments  are  in  progress  to 
analyze  the  temporal  sequence  of  antibodies  to  specific  components  of  the 
sperm  surface  and  responses  to  mutant  T/t  locus  antigens. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;  It  is 
well  established  that  a  majority  of  animals  and  men  respond  to  vasectomy  by 
developing  circulating  antibodies  to  sperm.   This  project  is  utilizing  a 
unique  immunogenetic  model  to  determine  the  relationship  of  these  antibodies 
to  specific,  genetically  determined  antigens  on  the  sperm  surface.   These 
sperm  surface  antigens  are  presumably  universal  but  are  identifiable  thus 
far  only  in  inbred  strains  of  mice  because  of  the  occurrence  of  identifiable 
mutations. 

Proposed  Course:   This  contract  is  expected  to  be  extended  for  about  another 
year  to  complete  the  analysis  of  responses  to  T/t  locus  antigens  after 
vasectomy. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:  Immunologic  and  Morphologic  Consequences  of  Vasectomy 

Contract  Number:  NOl-HD-2-2772 

Contractor:  University  of  Missouri  Medical  Center 

Monev  Allocated:  No  money  allocated  this  fiscal  year 

Objectives :   The  purpose  of  this  project  was  to  study  morphologic  and 
functional  changes  subsequent  to  vasectomy  and  the  role  of  the  immune 
response  in  the  development  of  these  changes.   Humoral  and  cellular  immune 
responses,  fertility,  and  pathologic  effects  of  reproductive  and  other  tissues 
were  studied  in  immunized,  vasectomized  and  vasoligated  guinea  pigs,  and  the 
role  of  antibodies  and  cells  in  the  development  of  pathology  was  tested  in 
passive  transfer  experiments.   Studies  in  human  subjects  included  determination 
of  antisperm  antibody  levels  and  delayed  hypersensitivity  before  and  at 
intervals  after  vasectomy. 

Major  Findings:   This  contract  was  completed  on  September  30,  1975  but 
processing  and  evaluation  of  pathology  specimens  and  correlation  of  data 
from  various  aspects  of  the  study  are  not  yet  complete.   A  final  report  is 
expected  by  the  end  of  FY  1976. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Vasectomy  is  an  increasingly  popular  method  of  contraception  but  little  is 
known  of  the  possible  long-term  effects  of  the  procedure.   Data  from  this 
project  should  help  define  the  immunologic  and  pathologic  effects  of  vasec- 
tomy in  guinea  pigs  and  the  mechanisms  involved  in  these  effects. 

Proposed  Course:   This  contract  was  completed  during  FY  1976  and  a  final 
report  is  expected  before  the  end  of  the  year. 


199 


f 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:  Comparative  Pharmacology  of  Steroid  Contraceptive  Drugs 

Contract  Number:  NOl-HD-2-2773 

Contractor:  Mario  Negri  Institute  of  Pharmacological  Research 

Money  Allocated:  $140,414   (FY  1976  Funds) 

Objectives :   The  objectives  of  this  contract  are  to  study  a  wide  variety  of 
pharmacologic  effects  of  contraceptive  steroids  in  rats,  mice  and  guinea 
pigs.   Models  are  being  sought  for  further  in-depth  studies  of  the  mechanisms 
involved  in  adverse  effects  of  these  agents  in  man. 

Major  Findings:   The  contractor  has  demonstrated  that  effects  of  contracep- 
tive steroids  on  plasma  lipids  show  marked  species  differences:   plasma  tri- 
glycerides are  increased  in  rats,  unaffected  in  mice,  and  decreased  in  guinea 
pigs,  while  plasma  cholesterol  is  decreased  in  rats  and  guinea  pigs  but  not 
in  mice,  and  phospholipids  are  decreased  in  guinea  pigs.   These  effects  are 
seen  at  doses  very  much  below  the  effective  antifertility  dose,  and  they  are 
primarily  attributable  to  the  estrogen  component.   Tissue  lipid  content, 
particularly  in  adrenal  and  liver,  is  also  affected,  again  with  significant 
species  differences.   Rats  respond  more  similarly  to  women  than  do  mice  or 
guinea  pigs  and  rats  have  therefore  been  used  in  studies  of  the  mechanisms 
involved  particularly  in  effects  on  triglyceride  levels.   The  steroids  induce 
a  striking  decrease  in  basal  lipolysis  of  parametrial  adipose  tissue  but  do 
not  affect  noradrenaline-induced  lipolysis.   The  hypertriglyceridemia  seen  in     % 
rats  is  reversibJe  within  a  few  days  after  cessation  of  steroid  treatment 
and  is  depressed  under  conditions  of  increased  lipid  utilization.   The  major 
increase  in  plasma  triglycerides  is  associated  with  chylomicrons  and  very  low 
density  lipoproteins  but  the  increase  in  the  latter  fraction  is  not  attri- 
butable to  changes  in  triglyceride  utilization. 

The  contractor  has  also  demonstrated  that  the  various  contraceptive  steroids 
tested  have  an  immunodepressant  effect  whose  degree  depends  upon  the  parameter 
tested,  species  evaluated,  duration  of  treatment  and  combination  of  drugs 
employed.   In  other  studies,  the  contractor  has  demonstrated  that  the  contra- 
ceptive steroids  have  no  significant  effect  on  the  levels  of  neurochemical 
transmitters  and  related  enzymes  in  brain  tissue,  and  that  the  combinations 
employed  do  not  materially  influence  tumor  cell  dissemination  or  metastasis 
in  several  model  systems. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;   This        .  - 
project  has  accumulated  large  amounts  of  data  on  the  effects,  or  lack  of  V^ 

effects,  of  contraceptive  steroids  on  a  wide  range  of  functions  in  three 
animal  species.   These  data  provide  leads  which  are  being  pursued  in  investi- 
gations of  the  mechanisms  involved  in  certain  specific  effects  of  contracep- 
tive steroids.   The  data  also  document  species  differences  in  various  effects, 
permitting  selection  of  the  species  used  for  further  investigations  on  the 
basis  of  the  similarity  of  its  responses  to  effects  known  to  occur  in  man. 

Proposed  Course:   During  the  next  two  years  the  contractor  will  investigate 

the  mechanisms  involved  in  effects  of  contraceptive  steroids  on  immune 

responses,  lipid  metabolism,  and  function  of  liver  microsomal  enzymes.  i 

200 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  191 6 

Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:  Endocrine  Changes  in  Vasectomized  Men 
-t  Number:  N01-HD-2-27T6 

_ :_2tor:      University  of  Texas  Medical  School  at  Houston 

Money  Allocated:  $207, 8t6  (FY  197^  funds  for  two  years) 

Objectives:  The  purpose  of  this  study  is  to  determine  whether  vasectomy  has 
adverse  effects  on  endocrine  function  as  judged  by  circulating  levels  of  . 
gonadotrophic  and  gonadal  hormones.   Serial  plasma  levels  of  FSH,  LH,  tes- 
tosterone, estradiol  and  20a-dihydroprogesterone  are  being  determinated  in 
200  men  before  and  at  intervals  up  to  2  and  in  some  cases  3  years  after 
vasectomy. 

Major  Findings:  Two  hundred  sixteen  patients  are  enrolled  in  the  study,  199 
have  reached  one  year  after  vasectomy,  136  have  reached  the  two  year  post- 
operative interval,  and  35  have  reached  three  year  follow-up.   No  adverse 
effects  on  plasma  hormone  levels  have  been  demonstrated.   Beginning  at  6 
months  after  vasectomy,  mean  plasma  testosterone  levels  show  a  statistically 
significant  elevation  but  this  may  be  attributable  at  least  in  part  to  drift 
in  the  assay  over  time;  this  possibility  is  being  evaluated.   LH  values  are 
elevated  beginning  at  one  week  after  surgery  and  persisting  through  the  2- 
year  data.   Estradiol  levels  are  somewhat  lower  at  6  months  and  1  year  but 
not  in  subsequent  samples.   FSH  levels  are  unchanged.   The  altered  levels, 
although  statistically  significant,  do  not  exceed  the  normal  range  for  adult 
males  in  thid  laboratory  and  do  not  follow  the  pattern  which  would  be  expect- 
ed if  vasectomy  were  to  produce  testicular  damage.   The  consistent  levels  of 
plasma  FSH  throughout  the  study  make  it  unlikely  that  there  has  been  signifi- 
cant damage  to  the  germinal  epithelium. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Vasectomy 
is  an  increasingly  popular  method  of  contraception  but  there  has  been  very 
little  information  on  the  possible  long-term  effects  of  this  procedure.   Po- 
tential adverse  effects  on  testicular  and  endocrine  function  have  been  one 
area  of  concern.   This  contract  is  providing  longitudinal  data  on  a  large 
number  of  patients  followed  for  2-3  years.   Together  with  results  from  a 
similar  study  under  contract  NOl-HD-3-2757 ,  the  data  should  be  sufficient  to 
determine  whether  or  not  such  effects  occur  in  the  early  postoperative  years. 

Proposed  Course:  This  study  is  expected  to  be  continued  for  another  l3  months 
in  order  to  complete  2-year  follow-up  data  on  200  men,  determine  plasma  Corti- 
sol levels  on  stored  samples,  and  complete  the  evaluation  and  analysis  of 
data. 
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July  1,  1975  through  June  30,  1976 

Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:   Evaluation  of  Effects  of  Oral  Contraceptives  on  Vitamin  Bg 

Nutrition 
Contract  Number:  NlCHD-CEB-72-2782 

Contractor:      University  of  Wisconsin  Medical  School 
Money  Allocated:  $30,000  (FY  1976  funds) 

Objectives :  The  objectives  of  this  project  are  to  characterize  the  relation- 
ship between  altered  requirements  and  utilization  of  pyridoxine,  and  abnormal 
tryptophane,  glucose  and  triglyceride  metabolism  in  oral  contraceptive  users. 

Major  Findings:  Higher  serum  triglyceride  values  were  observed  in  OC  users 
which  were  further  increased  after  alanine  loading.  This  effect  was  reduced 
somewhat  by  pyridoxine  supplementation. 

The  question  is  raised  whether  pharmacological  doses  of  pyridoxine  will  re- 
verse the  high  triglyceride  levels  in  women  receiving  oral  contraceptives . 
This  is  an  observation  of  some  obvious  clinical  relevance  because  of  the  known 
relationship  between  hypertriglyceredemia  and  cardiovascular  complications. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Concern 
about  the  many  adverse  effects  of  contraceptive  steroids  which  are  not  recog- 
nized, ia  requiring  a  better  understanding  of  the  mechanism  behind  some  of 
these  abnormal  findings  in  an  effort  to  prevent  these.   If  indeed  supplementa- 
tion with  Bg  would  reduce  triglyceride  levels,  this  would  be  a  finding  of 
some  significance. 

Proposed  Course:  To  perform  a  study  of  the  effects  of  pyridoxine  administra- 
tion on  plasma  triglycerides  and  cholesterol  levels  in  oral  contraceptive 
users,  it  is  proposed  that  some  50  volunteers  be  investigated,   all  of  who 
have  been  on  estrogen-containing  oral  contraceptives  for  at  least  six  months. 
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July  1,  1975  through  June  30,  1976 

Contracentive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:    Interraction  of  Contraceptive  Steroids  with  Essential 

Nutrients 
Contract  Number:   NOl-HD-2-2786 

Contractor:       Wayne  State  University  School  of  Medicine 
Money  Allocated:   $2,000    (FY  1976  Funds) 


Objectives;    This  project  focuses  on  the  characterization  of  the  effects  of 
oral  contraceptives  on  the  metabolism  requirements  and  status  of  micronutrients , 
The  purpose  of  this  study  is  to  develop  nutritional  profiles  of  selected 
sub-populations  of  the  Detroit  area  from  different  socioeconomic  levels  who 
use  oral  contraceptive  steroids. 

Major  Findings:   Numerous  effects  of  oral  contraceptive  steroids ,  particularly 
on  mineral  metabolism  have  been  identified  and  described,  particularly  those 
involving  copper  and  zinc.   These  and  others  are  the  subject  of  intensive 
analysis  in  preparation  for  a  major  report  of  the  findings  of  this  study. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
work  of  this  project  should  provide  information  on  the  possible  nutritional 
consequences  and  interrelations  of  contraceptive  therapy. 

Proposed  Course:   The  data  collection  is  completed.   The  data  are  undergoing 
comprehensive  analysis  and  are  being  compared  to  results  of  two  other 
projects  in  preparation  for  issuance  of  a  final  report. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:  Relationship  of  Contraceptive  Steroids  to  a  Nutritive  State 

Contract  Number:  NOl-HD-2-2788 

Contractor:  School  of  Public  Health,  Tulane  University 

Money  Allocated:  No  money  allocated  in  FY  76 

Objectives :   This  project  is  concerned  with  the  characterization  of  the 
effects  of  oral  contraceptives  on  the  metabolism,  requirements  and  status 
of  micronutrients.   The  specific  objectives  of  this  project  are  to  examine 
the  nutritional  status  of  50  new  and  100  long-term  users  of  oral  contra- 
ceptives who  were  potentially  at  high  risk  nutritionally.   Results  are  to 
be  compared  with  two  appropriately  matched  control  groups  using  other 
methods  of  contraception. 

Major  Findings:   Significant  findings  from  this  project  focus  particularly 
on  the  effects  of  oral  contraceptives  on  lipids  including  triglycerides. 
These  and  other  findings  are  undergoing  comprehensive  analysis  at  the  present 
time  in  preparation  for  a  major  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;   This 
project  is  expected  to  contribute  significantly  to  the  understanding  of 
nutritional  effects  of  oral  contraceptive  steroids. 

Proposed  Course;   The  data  collection  in  this  project  is  complete.   The  data 
are  undergoing  comprehensive  analysis  and  should  be  available  in  final  report 
form  soon. 


t 


r 


204 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 

Contraceptive  Evaluation  .Branch 
Contract  and  Collaborative  Research 


Contract  Title:   The  Effects  of  Contraceptive  Steroids  on  Trace  Elements 
Contract  Number:  NOl-HD-2-2790  (N01-HD6-2835 ) 
Contractor:      University  of  California  at  Berkeley 
Money  Allocated:  $39,^28 

Objectives :  It  is  the  objective  of  this  project  to  investigate  the  effects 
of  contraceptive  steroids  on  trace  elements,  that  is,  copper,  iron  and 
zinc  in  women  who  have  been  kept  under  controlled  conditions  in  a  metabolic 
ward. 

Major  Findings:  Contraceptive  steroids  are  associated  with  higher  values  of 
ceruloplasmin  and  copper  and  also  total  iron  binding  capacity  and  iron. 
Furthermore,  the  basic  metabolic  rate  is  increased  among  women  on  contracep- 
tive steroids.   There  is  further  evidence  suggesting  an  increased  nitrogen 
retention  without  an  increase  in  total  body  water  or  sodium  retention.   This 
suggests  that  the  observed  documented  increase  in  body  weight  among  many 
women  on  contraceptive  steroids  is  due  to  a  real  increase  of  tissue  synthesis 
and  tissue  mass. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Deter- 
minations of  the  actual  effects  of  oral  contraceptives  on  trace  mineral 
metabolism  is  essential.   Many  women  in  this  country  on  oral  contraceptives 
are  in  a  borderline  nutritional  condition  so  that  adverse  effects  of  OCs  on 
trace  mineral  metabolism  could  have  an  adverse  effect  on  the  health  of  these 
women . 

Proposed  Course :  The  principal  investigator  has  encountered  considerable 
problems  in  the  analysis  of  trace  element  concentration  in  the  various  specimens 
collected  on  women  kept  under  controlled  metabolic  conditions.   These  pro- 
blems were  largely  due  to  the  insufficient  state  of  the  art  of  the  methodology 
for  these  determinations  of  differences  of  minute  concentrations.   These  have 
now  been  resolved  and  it  is  expected  that  the  analyses  of  these  data  will  be 
completed  during  the  course  of  this  year. 
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July  1,  1975  through  June  30,  1976 

Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:   Pharmacopathologic  Effects  of  Medroxyprogesterone  Acetate 

(MPA)  in  Beagle  Bitches 
Contract  Number:   NOl-HD-3-2705 

Contractor:       University  of  Rochester  School  of  Medicine  and  Dentistry 
Money  Allocated:   $195,902   (FY  1976  Funds) 

Objectives :   This  contract  supports  a  longitudinal  study  of  the  effects  of 
medroxyprogesterone  acetate  (MPA)  in  beagles.   The  effects  of  three  dosages 
of  MPA  on  morphological  and  histochemical  characteristics  of  mammary  glands 
and  uteri  are  being   Investigated.   Glands  and  uteri  are  removed  for  study  at 
intervals  of  3-4  months  for  a  period  of  four  years,  and  complete  necropsy 
examinations  will  be  conducted  after  48  months  of  treatment. 

Major  Findings:   Studies  under  this  contract  are  proceeding  as  planned  but  it 
is  too  early  for  definitive  findings  on  the  effects  of  MPA  on  mammary  and 
uterine  tissues  of  the  beagle.   Tissues  from  treated  beagles  have  been 
collected  over  32  months  of  drug  administration  and  most  of  these  tissues 
have  been  evaluated.   Palpable  mammary  nodules  have  now  been  detected  in  three 
of  the  animals  receiving  the  high  dose  (3.0  mg/kg/13  weeks)  even  though  the 
dosages  used  in  this  study  are  intentionally  considerably  lower  than  those 
used  in  FDA  toxicity  studies.   In  histological  examinations  to  date,  13 
hyperplastic  alveolar  nodules,  one  intraductal  papilloma,  one  mixed  tumor  and 
one  ductal  adenoma  have  been  identified  in  mammary  glands  from  beagles 
receiving  3.0  mg/kg/13  weeks  for  9-32  months;  5  hyperplastic  alveolar  nodules 
and  2  mixed  tumors  in  glands  from  beagles  receiving  1.5  mg/kg/13  weeks  for 
15-32  months;  and  2  hyperplastic  alveolar  nodules  in  beagles  receiving 
0.3  mg/kg/13  weeks  for  24-32  months.   Detailed  histologic,  histochemical  and 
electron  microscopic  evaluations  of  these  lesions  are  in  process. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Long- 
term  toxicity  studies  in  beagles  and  monkeys  are  required  for  FDA  approval 
of  contraceptive  steroids  for  clinical  use.   Several  promising  agents  have 
been  removed  from  the  market  when  breast  nodules  developed  in  beagles  treated 
with  these  compounds,  but  there  is  little  information  on  the  pathology  of  the 
beagle  lesions  or  their  possible  relationship  to  human  breast  cancer.   Data 
from  this  contract  will  provide  much-needed  information  on  the  origin  and 
pathologic  nature  of  the  beagle  lesions  induced  by  MPA  for  comparison  with 
available  information  on  human  breast  cancer. 

Proposed  Course :   Studies  under  this  contract  are  expected  to  require  about 
another  year  to  complete.   At  that  time,  tissues  will  have  been  obtained  and 
evaluated  from  periods  of  drug  treatment  up  to  4  years  and  extensive  computer 
analyses  of  the  pathologic  data  are  expected  to  be  completed. 
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Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:  Autoimmune  Phenomena  and  Mechanisms  in  Human  Vasectomy 

Contract  Number :  NOl-HD- 3-2709 

Contractor:  University  of  Cincinnati  Medical  Center 

Money  Allocated:  $114,177  (FY  1975  Funds) 

Objectives :   This  contract  provides  for  a  longitudinal  study  to  evaluate  the 
effects  of  vasectomy  on  medical  status  and  immune  function.   Forty-one 
vasectomy  patients  enrolled  in  the  first  contract  year  and  20  patients  and 
20  matched  controls  entered  more  recently  receive  periodic  medical  examinations 
and  a  battery  of  tests  for  humoral  and  cellular  immune  responses  to  genital 
and  non-genital  antigens,  circulating  immune  complexes,  qualitative  and 
quantitative  alterations  in  immunoglobulins  and  components  of  complement  in 
an  effort  to  detect  any  autoimmune  disorders  if  these  develop. 

Major  Findings:   Clinical  and  urological  examinations  to  date  have  failed  to 
reveal  any  changes  attributable  to  vasectomy.   Immunologic  studies  have 
demonstrated  production  of  autoantibodies  to  sperm  in  21  subjects  and  de- 
velopment of  low  titers  of  antinuclear  antibodies  in  2,  antithyroid  in  3, and 
antiadrenal  in  1  patient;  all  of  these  subjects  are  clinically  normal.   Immuno- 
globulin and  complement  levels  are  within  the  normal  range  although  some 
patients  show  serial  changes  which  are  being  investigated  further.   Eighteen 
subjects -have  shown  cellular  sensitivity  to  sperm  in  direct  LIF  tests  during 
the  first  6  months  after  vasectomy. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute; 
Observations  from  this  contract  to  date  suggest  that  clinical  disease  does 
not  occur. in  the  first  two  years  after  vasectomy ,.  that  antibodies  to  non- 
genital  antigens  occur  only  very  infrequently,  but  that  humoral  and  cellular 
immune  responses  to  genital  antigens  occur  frequently  in  this  time  interval. 
The  role  of  these  responses  in  potential  future  immunologic  abnormalities 
remains  to  be  determined. 

Proposed  Course:   Findings  under  this  contract  will  be  assessed  late  in 
FY  1976  and  its  subsequent  course  will  be  determined  at  that  time.        ' 
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Contract  and  Collaborative  Research 

Contract  Title:  Contraceptive  Drug  Study 

Contract  Number:  NICHD-CEB-73-2710 

Contractor:       Kaiser  Foundation  Research  Institute 

Money  Allocated:  $802,190 

Objectives :  This  is  a  prospective  study  to  identify  adverse  medical  effects 
of  contraceptive  steroids  by  comparison  of  the  health  status  of  women  who 
used  oral  contraceptives  with  other  women  who  use  other  methods  of  contra- 
ception.  The  major  emphasis  is  on  the  identification  of  serious  health  risks 
which  are  likely  to  result  in  hospitalization  and  are  associated  with  oral 
contraceptives.   Among  these  are  health  risks,  which  are  already  known,  but 
require  more  specific  quantitation  of  these  such  as  thromboembolism,  gall 
bladder  disease,  hypertension,  but  also  investigations  of  possible  health 
risks  which  have  not  been  established,-  such  as  cancer  of  the  breast  and 
reproductive  organs  and  long-term  cardiovascular  effect. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This  is 
the  prospective  study  of  the  adverse  effects  of  oral  contraceptive  steroids 
which  is  conducted  in  the  United  States  and  one  of  three  projects  which  are 
going  on  in  the  world  at  this  time.   It  is  potentially  a  major  source  of  new 
information  on  possible  risks  of  the  most  commonly  used  method  of  contracep- 
tion in  this  country,  namely  the  oral  contraceptive  pill. 

Major  Findings:  The  second  monograph  is  currently  in  print  summarizing  some 
of  the  findings  from  this  project.   Analysis  currently  underway,  which  are 
of  particular  interest,  are  those  concerned  with  the  possible  carcinogenic 
effect  of  the  contraceptive  steroids.   Preliminary  findings  of  data  on  car- 
cinoma in  situ  have  shown  an  increased  risk  of  carcinoma  in  situ  related  to 
duration  of  exposure.   Further  analysis  are  in  progress  regarding  the  associa- 
tion of  contraceptive  steroids  and  cancer  of  the  breast  and  endometrial  cancer. 

In  addition,  the  project  is  pursuing  analysis  of  data  related  to  diabetes, 
gall  bladder  disease  and  hypertension. 

Continuing  efforts  have  been  made  to  identify  various  components  involved  in 
the  coagulation  process  which  may  be  effected  by  contraceptive  steroids. 

Proposed  Course:  The  major  emphasis  during  the  coming  year  will  be  the  com- 
prehensive analysis  of  data  thus  far  collected  on  medical  complications  among 
women  on  contraceptive  steroids.   The  results  of  these  analysis  will  determine 
to  some  extent  the  course  which  this  project  may  follow.   Since  a  fair  pro- 
portion of  women  of  this  project  are  currently  close  to  or  beyond  the  end  of 
the  reproductive  period,  these  are  not  contracepting  and  therefore  are  not 
exposed  to  the  acute  risks  of  contraceptive  steroids.   In  these  women  there- 
fore, any  risks  related  to  the  pill  would  have  to  be  delayed  effects.   Con- 
ceivably this  study  may  be  most  helpful  in  delineating  in  the  future  whether 
indeed  contraceptive  steroids  have  long-term  effects  on  the  cardiovascular 
system.  The  project  will  be  subjected  to  comprehensive  review  during  the  coming 
year  to  determine  its  future. 
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Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:  Inmunopathologic  Consequences  of  Vasectomy 

Contract  Number:  NOl-HD-3-2717 

Contractor:  University  of  New  Mexico 

Money  Allocated:  $106,994  (FY  1976  Funds) 

Oblectives :  This  contract  supports  studies  of  ionune  responses  to  sperm 
antigens  and  innmmopathologic  effects  of  vasectomy  in  experimental  animals 
and  man.   In  vasectomized  men,  the  investigations  are  directed  to  defining 
the  class  and  antigenic  specificity  of  circulating  antibodies  to  sperm  anti- 
gens, the  development  of  cell-mediated  immunity,  and  the  detection  of  circu- 
lating immune  complexes.   In  vasectomized  animals  and  animals  with  experimental 
allergic  orchitis  (EAO) ,  pathological  changes  in  reproductive  and  other  organs 
are  being  evaluated  and  efforts  are  being  made  to  define  the  roles  of  specific 
sperm  antigens,  T  and  B  cells,  and  tolerance  or  the  lack  thereof,  in  the 
development  of  pathology. 

Major  Findings:   Histologic  and  immunopathologic  studies  of  guinea  pigs 
vasectomized  1-23  months  have  confirmed  previous  findings  of  frequent  epi- 
didymal  lesions  (sperm  granulomas,  epididjrmitis)  and  have  demonstrated  the 
occurrence  of  testicular  lesions  in  increasing  frequency  at  longer  post- 
operative intervals.   Most  of  the  testicular  lesions  consist  of  patchy 
areas  of  aspermatogenesis  but  5  of  59  guinea  pigs  at  2  months  and  16  of  19 
at  1-2  years  demonstrated  an  orchitis  indistinguishable  from  EAO.   Inmuno- 
fluorescent  studies  of  these  lesions  are  in  progress.  Experiments  on 
adoptive  transfer  of  EAO  in  guinea  pigs  have  demonstrated  that  depletion  of 
T  lymphocytes  consistently  abolishes  transfer  of  EAO  whereas  cell  populations 
made  up  mainly  of  T  cells  transfer  EAO  at  low  cell  numbers  and  purified  B  cells 
do  not. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   The 
finding  of  orchitis  in  vasectomized  guinea  pigs  appears  to  confirm  the  original 
findings  in  rabbits  reported  under  contract  N01-HD-5-28A2,  although  further 
studies  are  required  to  establish  the  nature  of  the  guinea  pig  lesions.  The 
results  of  the  transfer  experiments  indicate  that  T  cell  mediated  immune 
responses  to  sperm  antigens  can  occur  and  may  play  an  important  role  in  the 
development  of  pathology  after  vasectomy. 

Proposed  Course;   Efforts  during  the  next  year  will  be  directed  to  further 
follow  up  of  vasectomy  patients,  quantitation  of  T  cell  responses  to  purified 
sperm  antigens,  and  studies  on  tolerance  to  sperm  antigens. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collahorative  Research 

Contract  Title:  USC  Collaborative  Study  of  the  Effects  of  Vasectomy 

Contract  Numher :  NOl-HD-3-2757 

Contractor:  University  of  Southern  California  Medical  Center 

Money  Allocated:  $156,^+11+  (FY  76  funds) 

Objectives :  This  contract  supports  a  prospective  study  of  the  effects  of 
vasectomy  in  50  patients  and  50  matched  controls.   The  evaluation  includes 
health  inventory,  physical  examination,  clinical  laboratory  data,  psy- 
chological testing,  hormone  levels  and  development  of  circulating  antibodies 
to  sperm. 

Major  Findings :  All  patients  and  controls  have  been  enrolled  in  the  study  and 
23  of  the  patients  have  now  been  followed  for, 2  years.   In  comparisons  a)  of 
the  pre-  and  post-surgery  data  on  each  patient,  b)  of  patients  with  their 
matched  controls,  and  c)  of  the  patient  group  with  the  control  group,  no 
significant  changes  have  been  demonstrated  in  the  data  from  clinical  labora- 
tory tests,  physical  examinations,  health  inventories,  or  psychological  test 
scores.   Sixty-eight  percent  of  the  vasectomy  patients  demonstrate  sperm 
agglutinating  antibodies  at  12  months  after  surgery  while  none  were  positive 
in  this  test  before  surgery  and  occasional  low-titered  positives  are  seen  in 
only  3  of  the  control  subjects.   Serum  levels  of  FSH,  LH, testosterone ,  estra- 
diol, estrone  and  uric  acid  are  being  measured  at  monthly  intervals  in  half 
of  the  subjects  and  their  matched  controls.   The  estrone  levels  appear  from 
preliminary  data  to  be  decreased  in  the  vasectomy  patients  at  one  year,  but 
these  data  require  further  evaluation.   No  other  significant  changes  have 
been  seen  in  the  vasectomy  patients  to  date. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Vasectomy 
is  an  increasingly  popular  method  of  contraception  but  there  is  very  little 
information  on  the  medical  risks  which  may  be  associated  with  the  procedure. 
This  study  provides  a  comprehensive  prospective  evaluation  of  medical,  immuno- 
logic and  endocrine  effects  in  a  small  number  of  vasectomy  patients  and  match- 
ed controls  and  serves  as  a  pilot  study  to  evaluate  the  usefulness  of  various 
test  procedures. 

Proposed  Course :  This  project  will  probably  be  terminated  in  the  sp^-ing  of 
1977  when  all  subjects  will  have  been  followed  for  at  least  one  year  and  many 
of  them  for  two  years.   Experience  gained  in  this  study  will  be  used  in  a 
new  multi-clinic  study  to  evaluate  the  health  status  of  a  large  number  of 
previously  vasectoraized  men. 
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Contract  and  Collaborative  Research 

Contract  Title:   Immunologic  and  Morphologic  Effects  of  Vasectomy  in 

Monkeys 
Contract  Number:   NOl-HD-3-2758 
Contractor:       Tulane  University 
Money  Allocated:   $63,965 

Objectives :   The  purpose  of  this  contract  was  to  study  Immunologic  responses 
and  morphologic  changes  in  monkeys  vasectomized  by  three  different  surgical 
techniques  varying  in  degree  of  sperm  spillage.   Immunologic  tests  were 
directed  to  assessment  of  humoral  and  cellular  immune  responses  to  sperm 
antigens.   Morphologic  changes  in  testis,  epididymis  and  vas  deferens  were  to 
be  sought  by  light  and  electron  microscopy. 

Major  Findings:   The  immunologic  findings  in  'this  study  were  consistently 
negative,  in  contrast  to  data  on  vasectomized  animals  and  man  obtained  in 
many  other  laboratories.   Exchanges  of  sera  with  another  laboratory  on  a 
blind  testing  basis  demonstrated  excellent  reproducibility  in  both  laboratories 
in  the  Klbrlck  sperm  agglutination  assay  but  markedly  lower  sensitivity  in 
the  assay  at  Tulane.   After  joint  testing  of  sera  by  both  Investigators,  the 
reason  for  the  discrepancy  was  identified  as  unusally  conservative  criteria 
for  positive  readings  on  the  part  of  the  Tulane  team.   These  conservative 
criteria^ were  considered  unwarranted  by  a  number  of  consultants  who  reviewed 
photographs  of  the  agglutination  assays.   Morphologic  assessment  of  tissue 
specimens  obtained  at  intervals  up  to  66  weeks  after  vasectomy  revealed  no 
changes  which  could  be  attributed  to  vasectomy  rather  than  the  results  of 
•fixation. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;   This 
project  was  designed  to  provide  information  on  the  role  of  sperm  spillage 
at  the  operative  site  in  the  initiation  of  an  immune  response  to  vasectomy 
and  correlated  data  on  immune  alterations  and  morphologic  changes  In  monkeys 
for  periods  up  to  one  year  after  surgery.   The  negative  findings  made  these 
goals  unattainable. 

Proposed  Course:   Work  under  this  contrast  was  completed  on  January  31,  1976. 
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Contract  and  Collaborative  Research 

Contract  Title:  Immune  Alterations  Associated  with  Vasectomy 

Contract  Number:  NOl-HD-3-2759 

Contractor:  Baylor  College  of  Medicine 

Money  Allocated:  $79,246  (IT  1976  Funds) 

Objectives :   This  contract  supports  a  prospective  study  of  certain  immunologic 
functions  in  vasectomized  men.   The  immunologic  assessment  currently  includes 
tests  for  sperm  agglutinating,  sperm  immobilizing  and  cytotoxic  antibodies 
and  levels  of  IgG,  IgM  and  IgA. 

Major  Findings:   One  hundred  and  sixteen  patients  have  been  enrolled  in  this 
study;  82  have  now  reached  follow  up  intervals  of  one  year  or  longer  and 
35  have  reached  1-lh,   years.   The  frequency  and  titers  of  antisperm  antibodies 
continue  to  be  high  and  there  continues  to  be  a  slight  drop  in  IgG  levels  at 
6  weeks  after  vasectomy  followed  by  a  gradual  rise  to  levels  above  baseline 
by  12-24  months.   IgM  levels  show  a  similar  but  less  pronounced  trend.   Twelve 
of  the  82  patients  followed  for  a  year  or  more  have  demonstrated  unusually 
high  and  persistent  titers  of  antisperm  antibodies  by  the  several  assays 
used.   Five  of  these  12  have  reported  perineal  complaints  of  apparently 
greater  severity  than  the  much  less  frequent  complaints  of  patients  with 
lower  titers,  and  5  of  the  10  examined  by  a  urologist  were  diagnosed  as 
having  recurrent  sperm  granulomas.   These  findings  raise  concern  about  the 
possibility  of  ongoing  immunopatholot^ic  processes  in  this  subset  of  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute; 
Vasectomy  is  an  increasingly  popular  method  of  contraception  but  very  little 
is  known  about  possible  sequelae  of  the  procedure.    The  frequent  occurrence 
of  circulating  antibodies  to  sperm  after  vasectomy  is  well  established  and 
the  demonstration  of  immune  complex  orchitis  and  glomerulonephritis  in 
vasectomized  rabbits  (see  contract  NOl-HD-5-2842)  causes  concern  about 
possible  similar  processes  in  man. 

Proposed  Course:   Possibilities  for  further  evaluation  of  the  medical  status 
of  selected  groups  of  patients  from  this  study  will  be  assessed  late  in 
FY  1976.   It  appears  likely  that  at  least  the  group  with  high  and  persistent 
antibody  titers  will  be  followed  until  their  status  is  clarified. 
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Contract  and  Collaborative  Research 

Contract  Title:   Effects  of  Contraceptive  Agents,  Related  Methods  and 

Procedures  and  Frequency  of  Birth  Defects 
Contract  Number :   NOl-HD-4-2845 

Contractor:       University  of  Colorado  Medical  Center 
Money  Allocated:   $89,734   (FY  1976  Funds) 

Objectives:   The  objectives  of  this  project  are  to  determine  whether  hormonal 
contraceptives  and  other  contraceptive  measures  increase  the  risk  of  fetal 
loss,  congenital  malformations,  and  chromosomal  aberrations. 

Major  Findings; 

1.  Cohort  Study:   The  historical  aspect  of  the  cohort  study  has  been 
largely  abandoned  due  to  the  poor  quality  of  the  available  records. 
Over  500  women  attending  prenatal  clinic  have  been  interviewed 
regarding  first  trimester  estrogen/progestogen  exposure.   100 
mothers  with  known  first  trimester  exposure  have  given  birth.   9 
major  and  27  minor  birth  abnormalities  have  been  noted,  including 

4  major  and  4  minor  cardiovascular  defects.   These  rates  appear  high, 
and  this  has  been  reported  in  the  Lancet.   Detailed  controlled 
analyses  are  not  yet  available  to  confirm  this  preliminary  impression. 

2.  Case-Control  Study:   Over  500  children  with  congenital  heart  disease 
and  their  controls  have  been  studies.   Analyses  of  the  data  is  not 
yet  available. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Congenital 
defects  resulting  from  contraceptive  failure  or  related  phenomena  may  represent 
a  significant  public  health  problem.   This  project  will  help  define  and 
quantify  this  problem. 

Proposed  Course:   The  proposed  cohort  study  will  be  completed  soon.   The 
case-control  study  data  appears  nearly  ready  for  analysis. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:     Level  of  Risk  of  Female  and  Male  Offspring  of  Mothers 

Exposed  to  Ingestion  of  Diethystilbestrol  During 
Pregnancy 
Contract  Number:    NICHD-CEB-74-2850 
Contractor:        University  of  Chicago 
Money  Allocated:    $257,400  for  39  months  -  June  1,  1974  through  Aug.  31,  1977 


Objectives :   To  demonstrate  the  risk  to  female  and  male  offspring  of  mothers 
exposed  to  ingestion  of  DES  during  pregnancy  particularly  with  respect  to 
the  development  of  cancer  of  the  reproductive  tract,  of  malformations,  and 
of  functional  changes  likely  to  effect  fertility. 

Major  Findings:  About  half  of  the  offspring  of  exposed  women  and  of  control 
women  have  been  traced  successfully  thus  far  and  a  major  portion  of  these 
examined.   Examination  of  the  female  offspring  has  identified  in  about  70% 
benign  adenomatous  changes  in  the  vagina  which  have  been  known  to  occur  among 
DES  exposed  females.   Among  male  offspring  examined,  about  one  third  have 
revealed  major  abnormalities  in  sperm  consisting  of  marked  reduction  in  sperm 
count,  decreased  motility,  abnormal  sperm  morphology  either  alone  or  in  com- 
bination.  In  addition,  about  10%  have  epidydimal  cysts  and  a  few-  have 
testicular  atrophy.   Furthermore,  an  apparent  increase  in  breast  cancer 
among  women  exposed  to  DES  has  been  observed  which  will  be  explored  fully 
through  detailed  examination  of  all  DES  exposed  women  from  this  project. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
is  the  first  detailed  study  to  explore  the  possible  effects  of  in  utero 
DES  exposure  on  the  male  offspring.   The  fact  that  this  follow-up  study  is 
based  upon  a  population  who  were  part  of  a  controlled  clinical  trial  to 
evaluate  DES  offers  a  unique  opportunity  to  answer  this  question.   Further- 
more this  project  has  a  potential  to  answer  the  question  as  to  the  possible 
relationship  between  DES  exposure  in  women  and  cancer. 

Proposed  Course:   All  male  and  female  offspring  of  case  and  control  mothers 
will  be  traced  and  examined  to  ascertain  abnormalities  of  the  reproductive 
tract.   We  propose  to  extend  the  evaluation  to  that  of  the  mothers  exposed 
to  DES  to  ascertain  possible  increases  in  cancers  of  the  breast  and  repro- 
ductive organs. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:    The  Effect  of  Oral  and  Other  Contraceptives  on  Congenital 

Abnormalities  and  Outcome  of  Pregnancy- 
Contract  Number:   NOl-HD-4-2853 
Contractor:       Hebrew  University-Hadassah  Medical  School 

Jerusalem,  Israel 
Money  Allocated:   $130,033   (FY  1976  Funds) 

Objectives:   The  objectives  of  this  project  are  to  1)  measure  the  effects  of 
contraceptives  used  prior  to  and  at  the  time  of  conception  on  outcome  of 
pregnancy,  especially  the  incidence  of  congenital  defects  and  chromosome  aber- 
rations  2)  measure  pregnancy  outcomes  in  relation  to  the  age  of  ova  at  the 
time  of  conception. 

Major  Findings:   Of  11,468  babies  bom  to  mothers  interviewed  prepartum 
(1966-1968)  concerning  drugs  taken  in  early  pregnancy  432  (3.8%)  were  born 
after  definite  or  probable  administration  of  estrogens  or  progesterones . 
47  had  one  or  more  major  or  minor  malformations  -  a  rate  of  108.8  per  1000. 
The  rate  for  babies  without  exposure  was  77.6  per  1000.   The  difference  is 
statistically  significant.   Among  the  20  babies  bom  after  their  mothers  had 
reported  taking  therapeutic  estrogens,  there  were  3  (69.0  per  1000)  with 
malformations,  whereas  the  274  bom  after  administration  of  progesterones  had 
a  malformation  rate  of  127.7  per  1000.   Again,  the  difference  is  statistically 
significant. 

The  risk  of  major  malformations  was  found  to  be  20%  higher  in  the  group  exposed 
or  probably  exposed  to  hormones,  compared  with  those  with  no  history  of 
exposure.   For  minor  malformations,  the  risk  was  about  33%. 

It  is  impossible  to  fully  evaluate  the  safety  of  therapeutic  hormones  from 
the  data  gathered  in  this  project,  as  no  account  is  taken  of  the  underlying 
conditions  for  which  the  hormones  were  given  and  the  relationship  between 
those  conditions  and  the  risk  of  congenital  abnormalities. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Congenital 
defects  resulting  from  failure  of  oral  contraceptives  or  other  exposure  to  sex 
steroids  during  pregnancy,  or  from  pregnancies  occurring  immediately  after 
oral  contraceptive  use,  may  constitute  a  significant  public  health  problem. 
This  project  will  help  define  and  measure  the  magnitude  of  this  problem. 

Proposed  Course:   The  data  summarized  under  major  findings  represent  retrieval 
of  information  on  11,000  women  interviewed  prior  to  onset  of  this  contract. 
The  next  phase  of  this  investigation  involves  interview  of  14,000  women  giving 
birth  during  the  first  two  years  of  the  studv.   These  women  will  be  interviewed 
within  1-2  days  of  giving  birth.   Ascertainment  of  pregnancy  outcome  among 
these  women  will  include  the  incidence  of  fetal  and  neonatal  deaths,  complica- 
tions of  pregnancy,  methods  of  delivery,  health  status  of  offspring.   To  date 
data  have  been  recorded  on  4,500  of  the  14,000  births  to  be  evaluated  in  this 
phase  of  the  study. 
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Contraceptive  Evaluation  Brancn 
Contract  and  Collaborative  Research 

Contract  Title:   Prospective  Study  of  the  Effects  of  Contraceptive  Agents, 

Related  Methods  and  Procedures  on  the  Frequency  of  Birth 
Defects 
Contract  Number:  NICHD-CEB-7)4-286l 

Contractor:      Kaiser  Permanente  Medical  Center,  Walnut  Creek,  California 
Money  Allocated:  $322,0^1+,  FY  T6 

Objectives :  It  is  the  objective  of  this  project  to  evaluate  the  effect  of 
contraceptive  agents  and  methods  used  immediately  before  or  around  the  time 
of  conception  on  the  risk  of  birth  defects  and  other  abnormal  pregnancy  out- 
comes among  the  offspring.   Other  fetal  effects  to  be  evaluated  include 
perinatal  mortality,  low  birth  weight  and  sex  ratio. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Case 
reports  and  small  sample  size  studies  have  appeared  in  the  literature  suggest- 
ing an  increase  in  certain  malformations  among  the  offspring  of  women  who  were 
inadvertently  exposed  to  the  hormones  used  in  oral  contraceptive  agents  early 
in  pregnancy.   These  data  are  inconclusive.   This  major  prospective  study 
should  provide  the  information  to  thoroughly  evaluate  this  problem. 

Major  Findings:  None.   This  study  is  involved  in  the  ascertainment  of  cases 
of  pregnant  women  enrolled  during  pregnancy  and  the  follow-up  of  their  off- 
spring through  birth  and  towards  the  end  of  the  first  year  of  life.   Findings, 
even  of  a  preliminary  nature  are  not  anticipated  for  at  least  another  year. 

Proposed  Course:  Pregnant  women  are  enrolled  as  they  attend  the  prenatal  care 
facilities  of  six  Kaiser  Permanente  Hospitals  in  the  Northern  California 
region.  Data  are  currently  available  on  about  10,000  pregnancies,  another 
30,000  will  be  enrolled  during  the  next  year  and  one  half.   Information  is 
collected  on  the  contraceptive  history  around  the  time  of  conception,  hormonal 
exposure  early  in  pregnancy,  other  drug  exposures  early  in  pregnancy  and  on 
other  intercurrent  events  likely  to  effect  the  variables  under  investigation. 
Pregnancy  outcome  is  recorded  and  data  on  congenital  malformations  is  obtained 
from  examination  during  the  newborn  nursery  stay.   In  addition,  it  will  be  up- 
dated by  a  follow-up  of  each  live  born  surviving  child  to  one  year  of  age. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:   The  Effect  of  Oral  Contraceptive  Steroid  Hormones  on  Folic 

Acid  Metabolism 
Contract  Number:  NICHD-CEB-7i+-2862 

Contractor:      University  of  Alabama  School  of  Medicine  .   ' 

Money  Allocated:  $95,223  (FY  1976  Funds) 

Objectives:  It  is  the  objective  of  this  project  to  investigate  whether  folic 
acid  supplementation  reverses  the  occurrence  of  cervical  megaloblastosis  in 
women  on  contraceptive  steroids.   Sub-objectives  are  the  determinations  of 
the  biochemical  parameters  of  folic  acid  metabolism  in  cervical  biopsies 
of  users  and  on-users  of  oral  contraceptives  and  of  the  mechanism  of  the 
relationship  between  folate  and  nuclear  changes  in  the  endometrial  biopsies 
by  investigations  of  baboons  and  rats. 

Major  Findings:  The  clinical  trial  to  determine  whether  folate  can  reverse 
cervical  megaloblastosis  frequently  seen  in  women  on  contraceptive  steroids 
is  presently  being  organized.   The  study  will  involve  a  randomized  double- 
blind  trial  of  50  to  100  women  with  cervical  dysplasia  of  moderate  to  severe 
degree  who  are  using  oral  contraceptives.   These  patients  will  be  randomly 
allocated  to  either  a  folic  acid  supplemented  or  non-supplemented  placebo 
program.   No  findings  are  available  from  this  study  at  this  time. 

Baboon  and  rat  studies  are  being  set  up.   Some  endometrial  biopsies  have 
been  obtained  in  baboons.   Tissue  work  on  folate  cycling  and  conjugase  is 
beginning.   Rat  studies  are  just  in  the  process  of  being  developed. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  While 
many  adverse  effects  of  contraceptive  steroids  have  been  identified,  mechanisms 
by  which  these  effects  come  about  are  not  understood  in  most  instances.   This 
study  might  provide  some  insight  into  the  interrelationship  of  contraceptive 
steroid  action  with  folate  metabolism  and  the  described  anatomical  changes 
in  cervical' epithelium. 

Proposed  Coiorse:  The  controlled  clinical  trial  will  take  approximately  a 
year  and  a  half  to  two  years  to  complete.   This  is  of  potentially  considerable 
significance  because  of  the  uncertain  relationship,  if  any,  between  cervical 
megaloblastosis  and  cervical  dysplasia. 
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Contraceptive  Evaluat3.on  Branch 

Contract  and  Collaborative  Research 

Contract  Title:  Long-Term  Effects  of  Vasectomy  in  the  Rhesus  Monkey 

Contract  Number:  NOl-HD-4-2866 

Contractor:  Oregon  Regional  Primate  Research  Center 

Money  Allocated:  $68,899  (FY  1976  Funds) 

Objectives:   Monkeys  vasectomized  up  to  eleven  years  ago  are  being  evaluated 
for  clinical,  immunologic  and  immunopathologic  alterations  in  comparison  with 
normal  monkevs  of  similar  age.   Parameters  studied  include  general  health 
status,  blood  coagulability,  endocrine  function,  humoral  and  cell-mediated 
immune  responses  to  sperm  antigens,  development  of  autoantibodies  to  non- 
genital  antigens,  and  morphology  and  immunopathologv  in  reproductive  and  non- 
reproductive  tissues. 

Major  Findings:   Clinical  tests  are  being  conducted  on  24  monkeys  vasectomized 
over  the  period  1964  through  1972  as  well  as  sham-operated  controls,  intact 
controls  of  comparable  ages,  and  monkeys  vasectomized  more  recently.   No 
significant  differences  have  been  seen  in  circulating  levels  of  LH,  testos- 
terone, dihydrotestosterone,  estrone  or  estradiol.   Abnormal  levels  of  fibrin- 
ogen or  fibrin  monomers  have  been  seen  in  three  long-term  vasectomized  monkeys, 
one  which  had  been  immunized  with  rhesus  sperm,  and  one  control  animal;  these 
values  are  being  rechecked.   No  autoantibodies  have  been  detected  to  thyroid, 
gastric,  muscle,  mitochondrial  or  nuclear  antigens.   Biopsies  of  liver  and 
kidnev,  and  unilateral  orchiectomy  and  epididymectomy  have  been  performed  in 
a  number  of  the  long-term  vasectomized  monkevs  and  the  specimens  have  been 
examined  by  light  and  electron  microscopy  and  immunopathologic  techniques. 
No  clear  evidence  of  immune  complex  disease  has  been  observed  to  date  although 
some  small  pockets  which  may  represent  immune  complex  deposits  were  seen. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute; 
Vasectomy  is  an  increasingly  popular  method  of  contraception  but  very  little 
is  known  of  the  long-term  medical  effects  of  the  procedure.   This  contract 
offers  a  unique  opportunity  for  evaluating  the  long-term  sequelae  of  vasectomy 
in  a  subhuman  primate. 

Proposed  Course:   Further  clinical  studies  of  the  long-term  vasectomized 
monkeys  and  control  animals  are  in  progress.   Data  from  these  studies  and 
from  evaluation  of  biopsy  specimens  will  be  thoroughly  evaluated  before  the 
long-term  animals  are  sacrificed  for  detailed  autopsy  examination.   The  project 
is  expected  to  require  another  1-2  years  to  complete. 
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Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:    Methods  of  Contraception,  Pregnancy  Tests,  and  Congenital 

Malformations,  and  Epidemiological  Studv 

Contract  Number:   NOl-HD-5-2800 

Contractor:       Yale  University  Medical  School 

New  Haven,  Connecticut 

Money  Allocated:   $129,637  (FY  76  Funds) 

Objectives:   To  determine  the  consequences  of  oral  contraceptive  use  around 
the  time  of  conception  in  terms  of  fetal  loss,  low  birthweight,  infant 
mortality,  and  congenital  malformations. 

Major  Findings:   This  study  has  now  completed  about  one-half  of  the  data 
collection  phase.   Administrative  arrangements,  including  regular  meetings 
with  recorded  minutes,  have  been  firmly  established.   Office  (manual)  review 
and  computer  review  of  questionnaire  data  is  functioning  smoothly.   Internal 
data  inconsistencies  are  reported  for  clarification  and  resubmission  to  the 
data  file.   542  cases  and  1147  controls  have  been  sampled  from  between 
November  18,  1974  and  the  present.   Of  these  189  cases  and  1030  controls 
have  been  interviewed.   140  cases  have  been  sampled  from  the  interval  May  18 
to  November  17,  1974;  none  have  yet  been  interviewed.   Refusal  rates  have  not 
been  excessive.   To  compensate  for  an  unexpected  28%  decline  in  births  at 
the  study  hospitals  since  the  study  began,  additional  sources  of  case  ma- 
terial are  being  sought.   Thus,  it  appears  that  the  final  number  of  cases  of 
congenital  heart  disease,  neural  tube  defects,  pyloric  stenosis,  etc.  will  be 
sufficient  for  detailed  analysis. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Congenital 
defects  resulting  from  oral  contraceptive  failure  and  related  phenomena  may 
constitute  a  serious  public  health  problem.   This  study  will  help  to  clarify 
this  problem. 

Proposed  course:   Data  collection  will  continue  for  another  year,  followed 
by  8  months  of  data  analysis  and  preparation  of  publications. 
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Contraceptive  Evaluation  Branch 

Contract  and  Collabora.tive  Research 

Contract  Title:  Contraceptive  Agents  and  Birth  Defects 

Contract  Number:  NICHD-CEB-75-2801 

Contractor:  Harvard  School  of  Public  Health,  Boston,  Massachusetts 

Money  Allocated:  $91,529  (FY  1976  funds) 

Objectives :  The  objectives  of  this  study  are  to  determine  the  effects  of 
oral  contraceptives  and  hormonal  pregnancy  tests  on  l)  the  risk  of  congen- 
ital malformations  and  2)  other  chara.cteristics  of  the  offspring. 

Major  Findings:  This  study  is  divided  into  two  parts.   Part  I  is  a  follow- 
up  study  of  66,000  women  from  metropolitan  Boston  whose  contraceptive  use  is 
being  carefully  followed.   Pregnancy  outcomes  are  being  compared  among  subgroups 
with  different  contraceptive  use  histories.   Birth  certificate  data  has  been 
abstracted  for  8500  women  with  known  use  of  OC's.   Control  data  is  being 
abstracted.   Data  from  both  sources  is  being  keypunched.   The  first  analytic 
results  will  relate   OC  use  at  or  near  the  time  of  conception  to  sex  of  off- 
spring; these  results  will  be  available  in  a  few  months.   Extensive  analyses 
of  differential  risks  for  adverse  pregnancy  outcomes  will  follow.  ■ 

Part  II  of  this  study  is  a  case  control  investigation  of  children  with 
congenital  cardiac  defects  born  in  Massachusetts  after  December  31,  1972. 
95^  of  the  222  cases  contacted  thus  far  have  responded.   88^  of  the  885 
controls  contacted  thus  far  has  responded .   Preliminary  data  analysis  suggests 
an  increased  risk  of  cardiac  defects  for  women  who  conceive  at  or  near  the 
time  of  OC  use.   Aspirin  and  diazepam  also  appear  associated  with  increased 
risk. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Con- 
genital defects  related  to  use  or  failure  of  current  contraceptive  techniques 
may  represent  a  significant  public  health  problem.   This  project  will  help 
to  define  and  quantify  this  problem. 

Proposed  Course:  The  major  operational  problems  of  the  cohort  study  appear 
to  have  been  overcome.   Data  abstraction  will  continue,  and  analyses  will 
be  forthcoming  soon.  Risk  estimates  associated  with  OC  use  at  or  near  the 
time  of  conception  will  be  made  for:  sex,  birthweight ,  congenital  defects, 
and  other  outcomes  as  they  appear  relevant. 

The  case-control  study  will  continue,  with  supplemental  funding  to  pursue 
the  aspirin  and  diazepam  findings.   There  appear  to  be  no  obstacles  to  the   '' 
orderly  completion  of  the  case-control  study. 
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Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 


Contract  Title:   Evaluation  of  the  Effects  of  Contraceptive  Agents,  Related 

Methods  and  Procedures  and  Frequency  of  Birth  Defects 
Contract  Number:  NOl-HD-5-2802 

Contractor:      New  York  State  Department  of  Health,  Albany,  New  York 
Money  Allocated:  $60,029  FY  1976  funds 

Objectives :  The  primary  objective  of  this  epidemiological  study  is  to  detect 
any  association  between  contraceptive  practices  and  subsequent  birth  defects 
In  the  event  that  a  positive  association  is  found  between  pill  failure  and 
any  type(s)  of  congenital  malformations,  the  Obstetrics-Gynecology  Department 
of  the  Albany  Medical  College  will  develop  a  program  for  complete  endocrine 
evaluation  of  mothers  of  congenitally  defective  children  who  experienced 
unexplained  oral  contraceptive  failur'e. 

Major  Findings:  The  relationship  between  birth  defects  and  exposure  to 
exogenous  sex  steroids  during  pregnancy  has  been  investigated  in  the  follow- 
ing sets  of  case  control  pairs:  108  limb  reduction,  201  central  nervous 
system,  100  hypospadias,  103  Down's  syndrome,  lOU  cardiovascular,  and  8l 
multiple  malformations.   An  apparently  positive  relationship  between  limb 
reductions  and  exposure  has  been  previously  reported.   No  relationship  was 
found  for  Down's  syndrome.   The  other  data  are  now  being  analyzed. 

Proposed  Course:  The  interviewing  is  substantially  completed,  and  the  remainder 
of  the  contract  effort  will  focus  on  detailed  data  analysis.   The  relative 
risk  of  each  category  of  birth  defect  will  be  computed  as  a  function  of  the 
presence  or  absence  of  exogenous  sex  steroid  exposure  during  pregnancy. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Congen- 
ital defects  resulting  from  contraceptive  failure  or  from  pregnancies 
immediately  following  contraceptive  use  may  represent  a  significant  public 
health  problem.   The  project  will  assess  the  substance  and  magnitude  of  this 
problem. 
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Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:   Consequences  of  Contraceptive  Failure  in  Terms  of  Birth 

-    Weight,  Fetal  Loss,  Congenital  Malformations  and  Infant 
Mortality 
Contract  Number:  N01-HD-5-28l6 

Contractor:       Child  Health  and  Development  Studies,  University  of  California 
Money  Allocated:  No  money  allocated  this  fiscal  year. 

Objectives :  The  objectives  of  this  program  are  to  determine  the  consequences 
of  contraceptive  use  around  the  time  of  conception  in  terms  of  fetal  loss, 
low  birth  weight,  infant  mortality  and  congenital  malformations. 

Major  Findings :  The  findings  are  derived  from  existing  data  collected  from 
i960  through  1967.   Too  few  pill  users  were  in  the  sample  to  permit  any 
examination  of  this  issue.   Failures  from  the  use  of  the  rhythm  method  did 
not  show  any  increase  in  abnormal  pregnancy  outcome.   This  suggests  that  an 
effect  of  the  order  as  suggested  in  the  literature,  particularly  based  upon 
Jongbloed's  work  in  The  Netherlands  may  be  ruled  out. 

It  was  not  possible  to  reach  a  clear  cut  conclusion  about  the  consequences 
of  failure  of  jelly  foam  suppositories.   An  increased  frequency  of  congenital 
defects  was  observed  among  white  women  reporting  pregnancies  as  a  result  of 
failures- of  spermicidal  agents.   This  effect  was  not  seen  among  blacks.   The 
fact  that  most  of  the  excess  malformations  were  apparently  made  up  by  con- 
genital heart  disease  suggest  that  possibly  a  real  finding  has  emerged.   The 
lack  of  replication  of  this  finding  among  blacks  could  suggest  that  the  effect 
is  in  some  way  linked  to  another  factor  among  whites  but  also  would  be  com- 
patible with  the  statement  that  the  observation  in  whites  is  due  to  a  sta- 
tistical fluke. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  It  is 
essential  to  clarify  whether  contraceptive  method  failures,  which  result 
in  pregnancies  are  associated  with  an  increase  risk  of  congenital  malforma- 
tions.  This  study  has  suggested  findings  of  an  increase  in  malformations 
among  whites  reporting  failures  of  spermicidal  agents. 

Proposed  Course:  This  study  is  completed. 
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Contract  and  Collaborative  Research 

Contract  Title:  Effect  of  Oral  Contraceptive  Steroids  on  Blood  Pressure 

Contract  Number:  NICHD-CEB-75-2830 

Contractor:  Evans  County  Health  Department,  Claxton,  Georgia 

Money  Allocated:  $li+l+,582 

Objectives:  This  project  is  pursuing  the  following  three  objectives.  1.  Deter- 
mination of  the  incidence  of  oral  contraceptive  induced  hypertension  in  a 
biracial^ population  of  southeastern  Georgia.   2.  Identification  of  char- 
acteristics of  oral  contraceptive  users  that  may  increase  the  risk  of 
pill  induced  blood  pressure  elevation.  3. ,  Investigation  of  the  reversibility 
of  steroid  induced  hypertension  following  cessation  of  pill  use. 

Major  Findings:  None.   The  project  has  been  held  up  by  the  required  0MB 
clearance  process.   It  was  just  cleared  in  March  1976. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  will  provide  data  on  the  incidence  of  hypertension  in  white  and 
black  women  on  oral  contraceptives  who  are  residing  in  the  hypertension- 
stroke  belt  of  the  southeast.   The  investigative  component  of  a  study  of  ■ 
relatives  may  be  one  of  the  most  important  ways  to  define  risks. 

Proposed  Course:  Women  are  to  be  recruited  from  family  planning  clinics 
in  southeast  Georgia  located  within  the  hypertension-stroke  belt.   lUD 
users  are  to  serve  as  controls  to  OC  users  matched  by  county  of  residence, 
age,  and  race.   Information  will  be  obtained  about  age,  parity,  duration 
of  pill  use,  history  of  hypertension  and  toxemia  in  prior  pregnancies. 
Furthermore  measurements  of  blood  pressure,  height  and  weight  will  be 
done.   Furthermore  the  nearest  female  siblings  of  pill  takers  and  matched  '. 
controls  will  be  evaluated  with  respect  to  blood  pressure  and  weight. 
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Contract  and  Collaborative  Research 

Contract  Title:  Effects  of  Contraceptive  Steroids  on  Blood  Pressure 

Contract  Number:  NICHD-CEB-75-2831 

Contractor:  Emory  University,  Atlanta,  Georgia 

Money  Allocated:  $250,500 

Objectives :  This  is  the  third  project  in  the  program  of  the  CEB  which  is 
concerned  with  the  effects  and  consequences  of  oral  contraceptives  on  blood 
pressure.   The  specific  feature  and  emphasis  of  this  project  is  the  develop- 
ment and  rationale  for  specific  anti-hypertensive  regimens  for  oral  con- 
traceptive users  with  elevated  blood  pressure. 

Major  Findings:  None.   This  project  has  been  held  up  in  the  0MB  clearance 
process  and  was  just  cleared  on  March  29,  1976. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Project 
is  addressed  to  the  practical  problems  of  the  management  of  hypertension 
among  users  of  oral  contraceptives.   It  is  essential  to  obtain  information 
of  a  precise  quantitive  nature  regarding  the  clinical  course,  profile 
and  reversibility  of  this  type  of  hypertension  in  comparison  to  essential 
hypertension.   Based  on  this  information  indications  and  regimens  for 
specific  anti-hypertensive  therapy  need  to  be  developed.   This  is  the  only 
project  known  to  us  pursuing  this  goal.   It  will  be  important  to  know  whether 
identical  or  different  anti-hypertensive  drug  regimens  are  indicated  for 
hypertension  users  and  non-users  of  oral  contraceptives. 

Proposed  Course:  From  an  ongoing  screening  program  for  hypertension  in 
women  attending  family  planning  clinics  in  the  Atlanta  area,  some  200  oral 
contraceptive  users  and  200  non-user  control  patients  with  hypertension  will 
be  identified  for  follow-up  in  this  project.   Hypertensive  subjects  with 
diastolic  blood  pressures  between  90  to  109  millimeters  merciory  will  be 
divided  by  random  assignment  into  four  therapeutic  groups.   Anti-hypertensive 
therapy  will  be  instituted  and  continued  in  all  patients  whose  blood 
pressure  did  not  reverse  to  normal  during  the  first  six  months  of  ob- 
servation.  The  anti-hypertensive  drug  regimen  to  be  used  is  specified  at 
four  treatment  levels  with  increasing  dosages  depended  upon  response. 
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Contract  and  Collaborative  Research 

■Contract  Title:  Effects  of  Oral  Contraceptive  Steroids  on  Blood  Pressure 

Contract  Number:  NICHD-CEB-75-2832 

Contractor:  Harvard  Medical  School 

Money  Allocated:  No  money  allocated  this  fiscal  year. 


Objectives :  To  determine  the  prevalence  and  incidence  of  oral  contracep- 
tive induced  hypertension  in  a  selected  population.   It  is  anticipated 
that  this  project  will  define  women  at  special  risk  based  upon  demographic, 
ethnic,  and  biological  characteristics.   Further  information  is  obtained 
to  help  delineate  the  mechanism  by  which  oral  contraceptives  induce  blood 
pressure  elevation. 

Major  Findings:  None.   This  project  has  been  held  up  through  delays  in  0MB 
clearance  which  was  only  obtained  in  March  1976. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   It  has 
been  known  for  sometime  that  contraceptive  steroids  produce  elevations  in 
systolic  and  diastolic  blood  pressure.   This  is  for  the  most  part  a  small 
elevation  of  about  3  to  6  millimeters  of  mercury  higher  than  in  women 
who  are  non-users.   In  addition,  a  small  but  quantitively,  not  yet  pre- 
cisely defined  group  of  women  on  oral  contraceptives  develop  hypertension 
which  is  thought  to  be  reversible  upon  discontinuation  of  the  pill.   Very 
little  is  known  regarding  risk  factors  of  hypertension  in  women  on  the 
pill  nor  of  the  natural  history  or  consequences  of  this  hypertensive  response 
with  respect  to  the  health  of  these  women  later  on. 

Proposed  Course:  Some  5500  women  of  childbrearing  age  are  involved  in  this 
project  who  have  been  screened  in  their  homes  two  years  ago  as  part 
of  another  program.   A  somewhat  modified  version  of  this  community  sur- 
vey upon  the  same  population  base  is  to  be  repeated  three  times.   This 
will  provide  three  separate  evaluations  of  blood  pressure  at  two  year 
intervals  for  all  women  who  used  oral  contraceptives  and  will  monitor  the 
change  in  their  blood  pressure  with  time  as  compared  to  control  women  not 
on  the  pill. 

Comparisons  will  be  made  in  oral  contraceptive  users  who  develop  hyper- 
tension and  non-users  in  terms  of  demographic,  ethnic  and  other  biological 
characteristics.       •  ■   .    "  .   ,      • 
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Contract  and  Collaborative  Research 

Contract  Title:  Sperm  Immunology 

Contract  Number:  NOl-HD-5-2834 

Contractor:  Netherlands  Cancer  Institute 

Money  Allocated:  $143,691  (FY  1976  Funds) 

Objectives :   This  contract  supports  work  on  isolation  and  characterization  of 
autoantigens  from  human  spermatozoa  and  the  improvement  of  techniques  for 
assessing  immune  responses  to  sperm  antigens.   The  development  of  antibodies 
to  the  purified  sperm  antigens  and  the  new  assay  techniques  are  assessed  in 
studies  of  sera  from  naturally  infertile  and  vasectomized  men. 

Major  Findings:   In  previous  studies,  two  nuclear  antigens  of  human  sperm, 
protamine  1  and  2,  have  been  demonstrated  by  swelling  sperm  heads  with  trypsin 
and  dithiothreitol,  and  antibodies  to  these  antigens  have  been  demonstrated  in 
sera  from  infertile  and  vasectomized  men.   Larger  amounts  of  these  antigens 
have  now  been  prepared  for  amino  acid  sequencing  and  for  immunization  ex- 
periments.  Human  LDH-X,  a  sperm-specific  enzyme,  has  been  isolated  from 
seminal  fluid  and  purified.   A  rabbit  antiserum  to  the  purified  LDH-X  has  been 
raised.   Sera  with  known  sperm  agglutinating  and  immobilizing  antibodies  and 
antibodies  to  sperm  protamine  are  being  tested  for  antibodies  to  the  purified 
LDH-X.   The  swollen  sperm  technique  has  been  used  with  sera  known  to  contain 
antibodies  to  single  and  double  stranded  DNA  and  a  series  of  histones;  these 
studies  have  demonstrated  that  mature  human  sperm  contain  histone  fractions 
F2b  and  F2a2,  but  no  Fl. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Vasectomy  is  an  increasingly  popular  method  of  contraception  but  little  is 
known  of  the  possible  adverse  effects  of  the  procedure.   Immunologic  sequelae 
are  of  particular  concern  and  this  project  is  providing  information  on  specific 
sperm  antigens  involved  in  immune  responses  after  vasectomy  as  well  as  improved 
assay  methods  for  measuring  these  responses.   Assays  for  antibodies  to  human 
sperm  protamine  are  now  used  routinely  by  several  other  contractors  in  this 
program. 

Proposed  Course:   Several  different  assays  for  antibodies  to  LDH-X  will  be 
established  and  used  to  test  sera  from  vasectomized  and  infertile  men.   Efforts 
will  be  made  to  isolate  the  sperm-specific  enz5rme  hyaluronidase  from  human 
sperm.   Cross  reactions  between  histone  fractions  and  protamine  will  be 
investigated,  and  efforts  will  be  directed  to  developing  an  assay  for  cell- 
mediated  immunity  to  sperm  antigens. 
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Contract  and  Collaborative  Research 

Contract  Title:  Immunologic  Studies  of  Vasectomy 

Contract  Number:  N01-HD-5-28i+l 

Contractor:  Wayne  State  University 

Money  Allocated:  $82,600  (FY  75  and  FY  76  funds,  l6  months) 

Objectives :  This  contract  supports  prospective  studies  of  immunologic  res- 
ponses in  vasectomized  men  with  particular  emphasis  on  men  who  may  be  at 
special  risk  of  developing  immunologic  sequelae  because  of  genetic  predis- 
position to  autoimmune  disease.   Control  subjects  with  similar  genetic  pre- 
disposition are  studied  in  parallel.   Circulating  antibodies  to  sperm  and 
testicular  antigens  and  to  a  batteiy  of  non-genital  antigens  are  measured 
before  and  at  intervals  after  vasectomy  and  medical  histories  are  obtained 
at  the  same  intervals. 

Major  Findings:  Four  hundred  vasectomy  patients  have  been  enlisted  in  this 
study  and  test  data  pre-vasectomy  and  at  6  weeks  post-vasectomy  are  available 
in  150  of  these  patients.   Personal  and  family  medical  histories  have  been 
evaluated  and  8l  subjects  have  been  identified  with  possible  genetic  pre- 
disposition to  autoimmune  disease.   These  subjects  are  now  being  called  back 
for  1-year  follow-up  but  it  is  too  early  for  significant  findings. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Vasectomy 
is  an  increasingly  popular  method  of  contraception  but  there  is  very  little 
information  on  the  safety  of  this  procedure.   It  is  well  established  that 
one-half  to  two-thirds  of  animals  and  men  develop  circulating  antibodies  to 
sperm  after  vasectomy  and  a  variety  of  immunologic  disorders  could  result. 
Men  with-  a  genetic  predisposition  to  autoimmune  disease  provide  an  enriched 
population  in  which  rare  untoward  sequelae  may  be  more  frequent  and  there- 
fore easier  to  identify. 

Proposed  Course:  Studies  according  to  the  present  protocol  will  probably 
require  several  years  for  definitive  results.      . 
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Contract  Title:  Immunologic  Studies  of  Vasectomy 

Contract  Number:  NOl-HD-5-281+2 

Contractor:  University  of  Connecticut  Health  Center 

Money  Allocated:  $73,020  (FY  75  and  FY  76  funds,  l6  months) 

Objectives :  This  contract  supports  immunologic  investigations  of  the  effects 
of  vasectomy  in  laboratory  animals,  including  inbred  strains  with  a  genetic 
predisposition  to  autoimmune  disease.   Parameters  to  be  assessed  include 
humoral  and  cell-mediated  immunity  to  sperm  and  testicular  antigens,  anti- 
bodies to  other  autoantigens ,  and  the  development  of  immune  complex  disease 
in  testis  and  kidneys. 

Major  Findings :  This  contractor  has  demonstrated  the  occurrence  of  immune  com- 
plex orchitis  in  rabbits  10-20  months  after  vasectomy  (j.  Exp.  Med. ,  1^3:  382- 
U0l+,  1976).   In  studies  of  2k   vasectomized  rabbits,  severe  testicular  damage 
was  demonstrated  in  the  four  rabbits  which  had  high  and  persistent  levels  of 
circulating  antibodies  to  sperm  and  testicular  antigens,  and  a  mild  glomer- 
ulonephritis was  also  seen  in  two  of  these  four  animals.   Lesser  degrees  of 
testicular  pathology,  with  no  kidney  involvement,  were  seen  in  13  of  the  2k 
vasectomized  rabbits  which  had  lower  titered  antibodies  to  sperm  and  testi- 
cular antigens.   No  disease  was  seen  in  seven  of  the  2k   vasectomized  rabbits, 
20  sham-vasectomized  controls  and  6  unoperated  controls,  all  of  which  were 
consistently  negative  in  serological  tests.   Granular  deposits  of  rabbit 
IgG  and  C3  were  demonstrated  around  the  seminiferous  tubules  of  the  rabbits 
with  testicular  damage.  The  deposits  were  identified  as  containing  antigen- 
antibody  complexes  by  immunofluorescence  on  partially  eluted  sections  with 
fluorescein-eonjugated  rabbit  antisperm  antibody.   Specificity  of  the  deposits 
was  further  demonstrated  in  indirect  immunofluorescence  tests  in  which  eluates 
from  the  testes  and  kidneys  of  two  rabbits  reacted  with  apical  germinal  cells 
of  the  seminiferous  tubules  of  normal  rabbit  testes  and  with  the  acrosomes  of 
isolated  normal  epididymal  rabbit  sperm. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
study  provides  the  first  demonstration  of  serious  adverse  effects  of  vasectomy 
in  any  species.   It  is  well  established  that  one-half  to  two-thirds  of  vasec- 
tomized animals  and  men  develop  circulating  antisperm  antibodies,  but  no  med- 
ical consequences  of  this  immune  response  have  previously  been  identified. 
Whether  these  findings  are  applicable  to  other  species  remains  to  be  determined. 

Proposed  Course:  These  studies  will  be  extended  to  other  species  and  to  a  more 
detailed  study  of  immunogenic  mechanisms  and  pathological  effects. 
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Contract  and  Collaborative  Research 

Contract  Title:   Survey  of  Women s '  Health  and  Birth  Control  Methods 

Contract  Number:  NOl-HD-75-2852 

Contractors:     Biostatistics  Center,  George  Washington  University, 

and  nine  clinical  centers. 
Money  Allocated:  No  money  allocated  this  fiscal  year 

Objectives :  The  objective  of  this  contract  is  to  determine  the  risk  of 
uterine  perforation,   severe  vaginal  hemorrhage,  severe  pelvic  inflammatory 
disease,  fetal  loss  with  and  without  sepsis,  ectopic  pregnancy,  placenta 
previa,  and  abruptio  placentae  as  a  function  of  lUD  use. 

Major  Findings:  The  research  protocol  has  been  developed,  using  the  case- 
control  strategy.   Criteria  for  initia.1  and  final  case  definition  have 
been  developed.   A  data  instrument  has  been  developed.   Criteria  for  selec- 
tion of  controls  have  been  developed.   A  data  instrijment  has  been  developed. 
A  preliminary  rationale  for  data  analysis  has  been  developed. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Serious 
consequences  of  lUD  use  may  represent  a  serious  public  health  problem. 
This  problem  has  been  explored  only  slightly.   This  study  will  define  and 
quantify  the  serious  risks  of  lUD  use. 

Proposed  Course:  Data  gathering  will  begin  at  nine  clinical  centers  soon. 
This  will  proceed  for  two  years.   Interim  and  final  analyses  will  be  per- 
formed to  determine  the  risks  of  severe  gynecologic  disorders  as  a  function 
of  lUD  use. 
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Contract  and  Collaborative  Research 

Contract  Title:    Metabolism  and  Metabolic  Effects  of  Steroidal  Oral 

Contraceptives 
Contract  Number:   NOl-HD-5-2858 

Contractor:       Worcester  Foundation  for  Experimental  Biology 
Money  Allocated:   $184,005  (FY  1975  Funds  for  two  years) 

Objectives :   The  goal  of  this  contract  is  to  characterize  the  metabolism  of 
mestranol  and  ethinyl  estradiol  in  women  who  are  and  are  not  long-term  users 
of  oral  contraceptives  containing  these  estrogens.   Urinary  metabolites  are 
isolated  and  identified  after  administration  of  estrogens  labelled  at 
specific  molecular  positions,  and  the  extent  of  involvement  of  specific 
sites  in  metabolic  transformations  is  assessed.   A  radioimmunoassay  for 
mestranol  and  ethinyl  estradiol  is  being  developed  for  use  in  determining 
plasma  levels  of  the  estrogens  in  oral  contraceptive  users. 

Major  Findings:   In  studies  of  the  metabolism  of  mestranol  in  women 
receiving  orally  a  mixture  of  2--^H  and  4--'-'^C-mestranol,  extensive  reactions 
involving  position  2  have  been  demonstrated  by  the  fact  that  substantial 
amounts  of  -^h  were  released  into  body  water.   Nevertheless,  only  small 
amounts  of  the  de-tritiated  material  were  found  in  urine  as  2-hydroxy-17a- 
ethinylestradiol  and  its  monomethyl  ethers,  much  less  than  in  a  previous 
study  of  the  metabolism  of  estradiol  3-methyl  ether.   More  extensive  metabolic 
alterations  of  the   17a -ethinyl  substituted  compound  must  occur  than  of  the 
unsubstituted  compound.   Among  possible  pathways  for  metabolism  of  mestranol, 
de-ethinylation  is  very  minor  (1-2%  of  dose)  and  from  the  amounts  of 
D-homoestrone-17a  and  D-homoestradiol-17a3  isolated  in  this  study, it  would 
appear  that  the  D-homoannulation  pathway  is  also  minor.   An  alternative 
D-homoannulation  pathway  is  theoretically  possible,  resulting  from  migration 
of  the  13-17  bond  to  give,  ultimately,  D-homoestrone-17  and  its  family  of 
metabolites.   This  pathway  has  not  yet  been  tested  in  human  subjects. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;   This 
contract  is  providing  an  analysis  of  the  metabolism  of  the  two  estrogens 
which  are  used  in  combination-type  oral  contraceptives  and  the  effects  of 
chronic  contraceptive  use.   Such  data  are  required  to  understand  the  basic 
pharmacology  of  these  agents  and  their  long-term  effects. 

Proposed  Course:   Studies  on  the  in  vivo  metabolic  transformations  of  mestranol 
and  ethinyl  estradiol  will  be  continued,  a  previous  finding  that  l6a-hydroxy- 
lated  urinary  metabolites  of  estradiol  are  decreased  in  women  taking  oral 
contraceptives  containing  ethinyl  estradiol  will  be  pursued,  and  serial 
plasma  levels  of  ethinyl  estradiol  and  mestranol  will  be  determined  by 
radioimmunoassay. 
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Contract  Title:  Maternal  Factors  in  Birth  Defects 

Contractor:  University  of  Maryland  School  of  Medicine,  Baltimore,  Md. 

Money  Allocated:  FY  T6  -  $87, 6? i*,  FY  76  -  $72,631, 

Contract  Ntimber :  NICHD-CEB-76-2800 

Objectives:  The  objectives  of  this  project  are  to  determine  the  effects  of 
oral  contraceptives,  other  methods  of  contraception,  and  hormonal  pregnancy 
tests  on  the  risks  of  congenital  malformations. 

Major  Findings:  This  study  has  only  recently  become  operation,  due  to  lengthy 
delays  in  the  questionnaire  clearance  process.   The  following  activities 
have  been  completed:  l)  case  search  of  medical,  surgical  and  apthological 
records;  2)  0MB  and  human  subjects  clearance' of  questionnaire;  3)  approval 
of  the  study  by  the  participating  regional  hospitals;  k)   development  of  the 
computer  match  program.   Subject  contact  interviews,  and  data  coding  will 
begin  shortly. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Con- 
genital defects  resulting  from  oral  contraceptive  failure,  other  aspects  of 
contraceptive  practices,  or  from  hormonal  pregnancy  tests  may  represent  a 
significant  public  health  problem.   The  proposed  project  will  help  to  specify 
and  quantify  this  problem. 

Proposed  Course:  About  120  infants  with  conotruncal  malformations  of  the  heart, 
■30  infants  with  hypoplastic  left  heart  syndrome,  and  36O  controls  will  be 
studied.-  The  data  gathered  will  permit  estimation  of  the  risk  of  these 
malformations  among  pregnancies  associated  with  the  use  of  oral  contraceptives 
at  or  near  the  time  of  conception. 
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Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:   Effects  of  Induced  Abortion  on  Subsequent  Reproductive 

Function  and  Pregnancy  Outcome  in  Hawaii 
Contract  Number:  NOl-HD-76-2801 
Contractor:      University  of  Hawaii  at  Manoa 
Money  Allocated:  $75, 23^  FY  1976  funds 

Objectives:  The  objectives  of  this  contract  are  to  determine  the  risks  of 
spontaneous  abortion,  prematurity,  problems  of  labor  and  delivery,  and 
other  disorders  of  reproductive  function  among  women  with  and  without  a 
history  of  prior  induced  abortions.   The  approach  involves  linkage  of  state 
abortion  records  and  vital  statistics. 

Major  Findings:  Two  files  of  abortion  data  have  been  edited,  checked,  and 
linked.   The  first  file  identifies  women  with  recorded  abortions,  the 
second  contains  extensive  information  on  the  abortions.   Two  files  of  vital 
statistics  data  are  being  linked  -  the  first  file  containing  identification 
data,  the  second  vital  data.   Linkage  of  the  first  set  of  data  files  with 
the  second  set  is  now  beginning.  ,    , 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
effects  of  induced  abortion  on  subsequent  reproductive  function  is  an 
important  public  health  question. 

Proposed  Course:  During  the  next  six  months  the  record  linkage  aspects  of 
this  study  should  be  largely  completed.   In  addition,  a  case-control  study 
of  secondary  infertility  will  be  set  up  to  complement  the  cohort  study  of 
the  effects  of  induced  abortion  on  subsequent  spontaneous  abortion,  pre- 
maturity ,  etc  . 
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NICHD  ANNUAL  REPORT 

July  1,  1975  through  June  30,  1976 

Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:    A  Prospective  Study  of  the  Effects  of  Induced  Abortion 

on  Subsequent  Reproductive  Function 
Contract  Number:   FIOl-HD-76-2802 

Contractor:       New  York  State  Health  Department,  Albany,  New  York 
Money  Allocated:   $91,820,  FY  76 

Objectives :  The  objectives  of  this  contract  are  to  determine  the  effects  of 

one  or  more  prior  induced  abortions  on  the  risk  of  spontaneous  fetal  death, 

perinatal  mortality,  prematurity,  complications  of  labor  and  delivery,  and 
congenital  malformations. 

Major  Findings:  Using  vital  statistics  data,  l6,000  women  with  recorded  in- 
duced abortions  have  been  matched  to  control  women  with  recorded  live 
births.   Matching  has  been  conducted  on  age,  race,  marital  status,  educa- 
tion, and  a  number  of  previous  pregnancies.   Another  3800  women  with 
recorded  induced  abortions  have  been  matched  on  less  than  five  variables. 
A  computer  program  has  been  developed  to  determine  the  married  name  of 
a.ny  unmarried  abortion  patient  or  control  who  was  subsequently  married. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Adverse 
pregnancy  outcomes  occurring  as  a  result  of  prior  induced  abortions  could 
be  a  significant  public  health  hazard.   The  problem,  if  it  is  significant, 
needs  to  be  quantified,  and  high  risk  subgroups  identified. 

Proposed  Course:  The  matched  abortion  and  birth  record  data  will  be  searched 
mechanically  for  duplications  and  errors.   The  data  generated  by  the  un- 
married to  married  status  computer  program  will  be  checked  manually.   A 
program,  similar  to  the  marriage  program,  will  be  developed  to  identify 
all  subsequent  pregnancies  of  the  abortion  and  control  women-   Possible 
biases  in  the  data  resulting  from  lack  of  information  on  some  charac- 
teristics of  some  women  will  be  studied. 
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NICHD  ANNUAL  REPORT 

July  1,  1975  through  June  30,  1978 

Contraceptive  Evaluation  Branch 

Contract  and  Collaborative  Research 

Contract  Title:  Coagulation  Changes  in  Human  Vasectomy 

Contract  Ntimber :  NOl-HD-6-2827 

Contractor:  University  of  Iowa 

Money  Allocated:  $52,625   (FY  1976  Funds) 

Objectives :   The  purpose  of  this  contract  is  to  determine  whether  there  are 
significant  alterations  in  blood  coagulability  as  a  result  of  vasectomy.   The 
study  will  involve  20  men  tested  before  and  at  intervals  after  vasectomy,  an 
equal  number  of  normal  controls,  and  about  20  patients  who  have  had  prior 
episodes  of  venous  thrombosis.   In  addition  to  a  standard  battery  of  assays 
for  blood  coagulation   factors,  fibrin  monomer  and  circulating  platelet 
aggregates  will  be  measured  using  newly  developed  methods. 

Major  Findings:   In  studies  carried  out  previously  under  contract  NOl-HD-3-2709 
at  the  University  of  Cincinnati,  this  contractor  demonstrated  transient  in- 
creases in  fibrinogen  concentration  at  6  weeks  after  vasectomy,  slight 
decreases  in  partial  thromboplastin  time  at  6  months,  and  sporadic  increases 
in  fibrin  monomer  and  Factor  VIII.   There  was  no  clinical  evidence  of 
thrombosis  but  these  changes  could  indicate  an  increased  risk  for  development 
of  thromboembolic  disease.   The  present  contract  was  initiated  to  permit 
pursuit  of  these  findings  in  studies  of  local  Iowa  patients  to  avoid  problems 
with  drawing  blood  samples  at  a  distance  from  the  contractor.   The  Iowa 
contract  was  initiated  in  December  1975.   Recruitment  of  patients  and  assays 
of  blood  samples  are  proceeding  according  to  plan,  but  it  is  too  early  for 
significant  results. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Vasectomy  Is  an  increasingly  popular  method  of  contraception  but  there  is  little 
information  on  possible  health  hazards  associated  with  the  procedure.   Thrombo- 
embolic disease  has  been  inplicated  in  a  few  anecdotal  case  reports  and  is 
one  area  of  concern.   This  project  will  provide  serial  data  on  factors  in- 
volved in  blood  coagulation  in  vasectomy  patients;  comparative  data  in  two 
groups  of  controls  will  aid  in  assessing  the  significance  of  any  alterations 
which  are  observed. 

Proposed  Course:   Studies  according  to  the  present  protocol  are  expected  to 
require  another  year  to  complete. 
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Contract  Title: 

Contract  Number ; 
Contractor : 
Money  Allocated: 


NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Prospective  Study  of  the  Outcome  of  Pregnancy  following 

Induced  Abortion 

Contract  has  not  been  awarded  yet 

State  University  of  New  York 

No  money  allocated  this  fiscal  year 


Objectives :  To  determine  prospectively  the  risks  of  subsequent  reproductive 
function  of  a  single  prior  induced  abortion. 

Major  Findings :  None.   The  project  has  not  yet  become  operational. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Adverse 
pregnancy  outcome  following  prior  induced  abortion  may  constitute  a  significant 
public  health  problem.   This  study  will  help  'to  clarify  this  issue. 

Proposed  Course:  The  study  protocol  has  been  completely  developed  and  will 
soon  be  put  into  operation. 
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NICHD  ANMJAL  REPORT 
July  1,  1975  through  June  30,  1976 
Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 


Contract  Title:   Deaths  from  Myocardial  Infarction  and  the  Role  of  Oral 

Contraceptives 
Contract  Number:  Contract  has  not  been  awarded  yet 

Contractor:      Biostatistics  Center,  George  Washington  University 
Money  Allocated:  No  money  allocated  in  this  fiscal  year 

Objectives:  To  determine  the  relative  and  attributable  risk  of  death  from 
myocardial  infarction  for  oral  contraceptive  users  as  compared  to  nonusers , 
with  emphasis  on  the  period  year  prior  to  August,  1975- 

Major  Findings :  None.   The  project  has  not  yet  become  operational. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Oral 
contraceptives  are  believed  to  significantly  increase  the  risks  of  fatal 
and  non-fatal  myocardial  infarction.   This  project  will  help  to  clarify  the 
risk  of  fatal  M.I.  among  oral  contraceptive  users  in  the  United  States.   The 
project  will  soon  become  operational.   Data  concerning  fatal  M.I.  among 
reproductive  aged  women  will  be  gathered  in  5  major  metropolitan  areas. 
A  case-control  analysis  will  be  performed,  with  a  special  effort  to  delineate 
the  nature  on  interactions  between  oral  contraceptives  and  other  known  M.I. 
risk  factors. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
Contraceptive  Evaluation  Branch 
Contract  and  Collaborative  Research 

Contract  Title:   Case-Control  Study  of  Myocardial  Infarction  in  Young  Women 

with  Special  Reference  to  the  Role  of  Oral  Contraceptives 
Contract  Nijunber :  Contract  has  not  been  awarded  yet 
Contractor:      Boston  University,  Boston,  Massachusetts 
Money  Allocated:  No  money  allocated  in  this  fiscal  year 


Objectives:  To  determine  the  risk  of  nonfatal  myocardial  infarction  among 
users  of  oral  contraceptives  as  compared  to  nonusers,  with  special  emphasis 
on  the  interactions  of  risk  factors. 

Major  Findings:  None.   The  project  has  not  yet  become  operational. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  An 
increased  risk  of  fatal  and  non-fatal  myocardial  infarction  among  women 
using  oral  contraceptives  appears  to  be  a  serious  public  health  problem. 
This  study  will  help  to  clarify  the  problem,  providing  an  estimate  of  the 
current  relative  and  attributable  risk. 

Proposed  Course:  The  project  will  soon  be  put  into  operation. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
Center  for  Population  Research 
Population  and  Reproduction  Grants  Branch 

Within  the  context  of  the  mission  of  the  Center  for  Population  Research 
(CPR) ,  NICHD,  the  Population  and  Reproduction  Grants  Branch  (PRGB) 
facilitates  the  cquisition  and  application  of  the  knowledge  required  to 
enable  men  and  women  to:   1)  control  their  fertility;  2)  free  themselves 
from  reproductive  disease  and  disablement;  3)  understand  the  antecedents 
and  consequences  of  population  change;  and  4)  formulate  judicious  population 
policies.   The  primary  means  by  which  such  facilitation  of  the  CPR 
mission  is  accomplished  by  the  PRGB  is  through  the  provision  of  grants 
for  the  support  of  fundamental  and  applied  research  in  the  population 
sciences.   During  fiscal  year  1976,  the  PRGB  budget  of  approximately 
$31,000,000  was  used  to  provide  grants  and  other  forms  of  support  for 
activities  subsumed  by  the  following  programs:  '  1)  Fundamental  Biomedical 
Research  on  Problems  of  Human  and  Relevant  Animal  Reproduction;  2) 
Fundamental  Behavioral  Research  on  Changes  and  Problems  of  Human  Population 
Groups;  3)  Institutional  Programs  in  Multidisciplinary  Population  Research; 
4)  Population  Research  Manpower  Development;  and  5)  Research  Facilitation 
and  Augmentation.       ...  ^     .    ,  ,  ,   .    ,  ..  .  . 

1.   Fundamental  Biomedical  Research  on  Problems  of  Human  and  Relevant 
Animal- Reproduction  , -■  , 

Gonadotropins.   hCG-B  was  modified  by  cleavage  of  the  disulfide  bond 
through  reduction  with  dithioerythritol  followed  by  S-carboxamidomethylation. 
The  resulting  derivatives  of  hCG-B  were  reported  to  exhibit  a  preferential 
loss  in  their  immunological  cross-reactivity  with  hLH.   The  immunological 
specificity  of  the  partially  reduced  and  S-alkylated  derivatives  were  further 
enhanced  by  conjugation  with  tetanous  toxoid  using  glutaraldehyde. 

Desensitization  of  follicle  and  corpus  luteum  adenylyl  cyclase  to  LH  stimula- 
tion was  reported  to  occur  in  response  to  injection  of  LH  or  hCG  or  after  an 
endogenous  LH  surge.   The  studies  suggested  a  positive  correlation  between 
appearance  of  a  highly  responsive  LH  sensitive  adenylyl  cyclase  activity  and 
maturation  (to  ovulation)  of  ovarian  follicles.   Of  potential  significance 
is  the  report  that  corpus  luteum  desensitization  precedes  hCG  or  LH  induced 
functional  luteolysis  and  may  be  related  to  the  phenomenon. 

Mechanism  of  hormone  action.   According  to  current  theory,  steroid  hormones 
bind  to  specific  receptors  in  the  cytoplasm  of  the  cell  and  the  hor.-none- 
receptor  complexes  are  translocated  to  the  nucleus  where  they  bind  to  specific 
acceptor  sites  on  chromatin.   However,  the  binding  of  hormone-receptor  com- 
plexes to  specific  nuclear  acceptor  sites  is  highly  controversial  and  regarded 
as  "not  proved"  by  prominent  scientists  in  the  field.   The  concept  of  specific 
acceptor  sites  has  been  strengthened  by  the  recent  report  of  the  existence  of 
approximately  1,400  siach  sites  per  uterine  target  cell  for  estrogen.   Since 
target  cells  contain  15,000  -  20,000  cytoplasmic  receptors  each,  it  appears 
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that  only  a  few  bind  to  nuclear  acceptor  sites.   The  small  number  of  acceptor 
sites  is  consistent  with  reports  that  the  long  term  retention  of  only  1,000  - 
3,000  estrogen-receptor  complexes  is  sufficient  for  uterine  growth  in  response 
to  estrogen  and  that  large  and  small  doses  of  estrogen  produce  the  same  number 
of  long  term  retention  (acceptor)  sites  in  the  nucleus. 

Fertilization.   In  the  sea  urchin  model  system,  fertilization  results  in  a 
cascade  of  events  occurring  in  a  defined  temporal  sequence  referred  to  as  egg 
activation.   During  such  activation,  there  occurs  a  massive  reorganization  of 
the  plasma  membrane  characterized  by  the  fusion  of  approximately  15,000  corti- 
cal granules.   While  such  fusion  is  apparently  involved  in  the  establishment 
of  the  block  to  polyspermy,  it  is  not  a  prerequisite  for  the  array  of  meta- 
bolic events  that  follow  during  egg  activation.   Evidence  has  been  presented 
which  indicates  that  one  of  the  factors  involved  in  egg  activation  is  a  protein 
(or  proteins)  released  by  cells  upon  activation  and  which  reversibly  controls 
one  of  the  late  events,  a  post-transcriptional  increase  in  protein  synthesis. 
These  proteins  appear  to  act  in  a  suppressive  fashion  and  their  loss  from  the 
cell  surface  promotes  an  increased  synthetic  rate.   The  investigators  suggest 
that  the  metabolic  stasis  occurring  at  the  end  of  oogenesis  results  from 
addition  of  proteins  or  other  materials  to  the  oocyte  surface  and  that  the 
removal  of  these  surface  components  at  fertilization  results  in  the  metabolic 
derepression  of  the  oocytes. 

Male  Fertility.   A  PRGB  supported  laboratory  has  reported  the  discovery  of  a 
substance  produced  in  the  testes  that  is  of  potentially  great  significance 
both  in  the  advancement  of  knowledge  of  how  male  reproductive  processes  are 
controlled  and  in  the  development  of  a  male  contraceptive.   Through  the  appli- 
cation of  their  unique  ability  to  grow  Sertoli  cells  on  cover  slips  and  FSH 
secreting  cells  of  the  pituitary  in  petri  dishes,  the  investigators  demon- 
strated that  Sertoli  cells  produce  a  substance  (Sertoli  Cell  Factor)  which 
directly  inhibits  the  secretion  of  FSH  by  pituitary  cells  without  inhibiting 
LH  secretion  by  such  cells.   The  grantees  demonstrated  further  that  the 
Sertoli  Cell  Factor  is  apparently  a  protein  of  sizeable  molecular  weight. 
While  the  investigators  carefully  avoid  saying  so,  it  is  highly  probable  that 
the  Sertoli  Cell  Factor  is  in  fact  the  long  sought  after  "inhibin"  of  the 
testes.   Inhibin  has  long  been  postulated  to  function  in  male  reproduction  as 
an  inhibitor  of  FSH  secretion  by  the  pituitary  gland.   Aside  from  its  theoret- 
ical importance  in  the  control  of  FSH  secretion  and  testicular  function, 
inhibin  may  serve  as  a  basis  for  the  development  of  a  male  contraceptive. 
Since  the  only  apparent  function  of  FSH  in  the  male  is  the  promotion  of 
spermatogenesis,  the  inhibition  of  secretion  of  the  gonadotropin  by  inhibin 
should  not  adversely  affect  male  libido  or  sexual  performance  as  might  occur 
if  a  substance  which  inhibits  the  other  male  gonadotropin,  LH,  were  used  as 
a  contraceptive  agent. 

2.   Fundamental  Behavioral-Social  Research  on  Changes  and  Problems  of 
Human  Population  Group 

Fertility  of  human  population  groups.   PRGB  grantees  have  reported  that 
decisions  regarding  fertility  are  influenced  largely  by:   1)  the  potential 
income  of  the  household;  2)  the  cost  of  rearing  children  related  to  the 
cost  of  other  goods;  and  3)  the  subjective  preferences  for  children 
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maintained  by  the  household.   Because  of  the  finding  that  education  and 
labor  force  status  interact  to  explain  much  of  the  variation  in  completed 
fertility,  it  was  postulated  that  these  factors,  when  considered  along 
with  age  and  marital  status,  form  a  solid  basis  for  the  prediction  of 
fertility  behavior  by  couples.   A  study  has  revealed  that  the  psychological 
value  of  children  has  not  diminished  as  much  as  reported  and  that  the 
return  of  a  perception  of  prosperity  in  the  United  States  may  lead  to  an 
increase  in  family  size.   Another  report  suggests  that  differences  in 
unwanted  fertility  among  socio-economic  groups  in  American  cities  are 
not  disappearing  as  rapidly  as  previously  reported.   Strong  linkages 
were  observed  between  poor  socialization,  short  future  time  perspective 
and  contraceptive  failure. 

Migration  and  population  redistribution  in  the  United  States.   Research 
on  the  changing  dynamics  of  migration  in  the  70 's  has  revealed  that:  1) 
populations  in  urban  areas  outside  of  the  "sunbelt"  states  are  declining; 
2)  center  cities  in  major  metropolitan  areas  are  likely  to  suffer  adverse 
effects  from  out-migration  reminiscent  of  the  problems  encountered  by 
declining  rural  areas  in  the  60's;  3).  migration  is  becoming  increasingly 
selective  affecting  mostly  upper  income  classes;  4)  economic  forces 
which,  in  the  past,  would  push  migrants  out  of  distressed  areas  are 
diminishing;  5)  socio-economic  stagnation  for  lower  income  classes  may 
become  a  persistent  problem  in  many  metropolitan  areas;  and  6)  the 
return  of  retired  persons  to  their  place  of  origin  is  a  growing  component 
of  migration.   Reconsideration  of  plans  for  "new  cities"  and  "balanced 
growth"  appears  to  be  warranted  because  such  plans  may  be  based  on 
incorrect  theories  regarding  migration  of  U.S.  population  groups. 

Status  and  roles  of  women  in  relation  to  fertility.   The  fertility 
behavior  of  teenage  and  adult  women  in  and  out  of  wedlock  is  an  area  of 
high  priority  in  the  PRGB.   The  consequences  of  such  fertility  among 
teenage  women  may  be  particularly  adverse  and  result  in  illegitimate 
birth,  "legitimitized"  birth  and  subsequent  marital  disruption,  pre- 
mature birth  with  possible  deleterious  effects  on  the  offspring,  trouble- 
some subsequent  births  by  the  teenage  parent,  or  abortion.   On  the  basis 
of  a  PRGB  supported  study,  it  was  reported  that:   1)  approximately  30 
percent  of  U.S.  females  15-19  years  of  age  are  sexually  active  before 
marriage;  2)  nearly  30  percent  of  those  who  are  sexually  active  become 
pregnant  while  still  unmarried;  3)  almost  two-thirds  of  first  premarital 
pregnancies  are  unwanted;  4)  less  than  14  percent  of  those  females  whose 
first  pregnancy  was  unwanted  tried  to  prevent  it  through  contraception; 
5)  almost  one  in  five  of  sexually  active  females  15-19  years  of  age  have 
always  used  contraception;  6)  there  is  no  association  between  marriage 
plans  and  the  use  of  contraception  even  though  frequency  of  intercourse 
is  greater  among  those  who  have  plans  to  marry;  and  7)  of  teenage  pre- 
marital first  pregnancies  of  known  outcome,  42  percent  end  as  out-of- 
wedlock  births  and  14  percent  as  abortions. 

Population  policy  with  implications  for  the  U.S.   Significant  progress 
has  been  made  in  the  development  of  a  model  system  for  use  in  the 
ascertainment  of  the:   1)  manner  in  which  population  growth  affects 
aggregate,  consumer  demand;  and  2)  efficacy  of  traditional  economic 
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policies  in  correcting  the  possible  recessionary  consequences  of  station- 
ary population  size.   It  is  postulated  that  the  economy  will  flourish  if 
aggregate  demand  is  strong  and  that  the  economy  will  slip  into  recession 
if  such  demand  is  weak.   According  to  the  investigator,  aggregate  demand  in 
the  U.S.  will  show  significant  diminution  by  1990  as  a  result  of  the  trans- 
ition to  stationary  population  size. 

3.   Institutional  Programs  in  Multidisciplinary  Population  Research 

The  PRGB  supports  Program  Projects  in  Population  Research  and  Population 
Research  Centers  at  leading  institutions  in  the  United  States.   Support 
for  these  programs  is  provided  to  enable  such  institutions  to  develop 
and  to  conduct  population  research  programs  involving  such  disciplines 
and  such  critical  masses  of  highly  skilled  scientists  as  may  be  required 
for  attacks  on  complex  population  problems  that  are  beyond  solution  by 
the  single  investigator  working  alone  or  in  relative  isolation  in  his 
discipline. 

The  recipient  institutions  and  principal  research  areas  of  Population 
Research  Centers  supported  during  fiscal  1976  are:   1)  Vanderbilt  Univer- 
sity -  reproductive  hormone  actions  and  their  molecular  controls;  2)  The 
University  of  Texas  at  Austin  -  population  dynamics  of  minority  groups; 
3)  Population  Council  at  the  Rockefeller  University  -  fertility  regula- 
tion and  the  antecedents  and  consequences  of  fertility;  4)  University 
of  Wisconsin  -  demography  and  human  ecology;  5)  University  of  Chicago  - 
molecular  biology  and  human  reproduction;  6)  Johns  Hopkins  University  - 
fertility  in  teenage  women,  male  reproductive  biology,  and  demography; 
7)  Baylor  Medical  College  -  mechanism  of  hormone  action;  8)  University 
of  North  Carolina  -  behavioral-social  population  problems;  9)  Columbia 
University  -  steroid  biochemistry  and  female  reproduction;  10)  Princeton 
University  -  demography,  population  economics  and  statistics;  11)  Univ- 
ersity of  Pittsburgh  -  research  in  primate  reproduction;  and  12)  Harvard 
•University  -  reproductive  biology  and  human  reproduction. 

The  recipient  institutions  and  principal  research  areas  of  the  Program 
Projects  supported  during  fiscal  1976  are:   1)  Columbia  University  - 
productive  endocrinology  relevant  to  problems  of  human  reproduction; 
2)  The  University  of  Michigan  -  reproductive  endocrinology  from  molecular 
to  physiological  levels;  3)  The  Northwestern  University  Medical  School  - 
molecular  mechanisms  operative  in  the  action  of  hormones  upon  target 
cells;  4)  The  Oregon  Regional  Primate  Research  Center  -  factors  which 
control  the  events  culminating  in  fertilization  in  non-human  primates; 
5)  The  University  of  Pennsylvania  School  of  Medicine  -  biochemical,  bio- 
logical, and  morphological  events  in  the  early  processes  of  reproduction 
and  development  prior  to  implantation;  6)  The  University  of  Texas  at 
Austin  -  control  mechanisms  at  molecular  to  organismic  levels;  7) 
Harvard  University  Medical  School  -  reproductive  biology,  fertilization, 
embryogenesis;  8)  Case  Western  Reserve  University  -  reproductive  biology  of 
events  from  ovulation  to  implantation;  9)  University  of  Texas  at  Houston  - 
male  reproduction  function;  10)  University  of  California  at  San  Diego  - 
gametogenesis  and  reproductive  biology;  11)  Washington  University  - 
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hormonal  regulation  of  the  reproductive  tract;  12)  University  of  Wash- 
ington -  gamete  transport  in  mammals;  13)  Mayo  Foundation  -  mechanism  of 
action  and  molecular  biology  of  estrogen,  progesterone  and  the  gonado- 
tropins; 14)  Salk  Institute  for  Biological  Studies  -  neuroendocrinology 
of  reproduction  and  growth;  and  15)  Massachusetts  Institute  of  Technology  - 
migration  and  migration  policies  in  relation  to  socioeconomic  development. 
Some  additional  awards  may  be  made  late  in  fiscal  1976. 

4.  Population  Research  Manpower  Development 

Training  grants  and  individual  postdoctoral  fellowships.   The  PRGB  awards 
grants  for  maintenance  of  institutional  environments  for  research  training 
in  the  population  sciences  and  for  the  support  of  both  predoctoral  and 
postdoctoral  candidates  selected  for  training  in  those  environments. 
During  fiscal  year  1976,  NICHD  supported  29  population  research  training 
grants  to  26  institutions  in  the  United  States.   Of  these  29  training 
grants,  18  were  awarded  for  research  training  in  the  biomedical  sciences 
related  to  reproduction  and  11  for  training  in  the  behavioral-social 
disciplines  of  the  population  sciences.   In  addition  to  institutional 
grants  for  research  training,  NICHD  awards  postdoctoral  fellowships  to 
individuals  for  the  support  of  their  training  in  population  research. 
Approximately  $2,850,000  was  awarded  in  1976  for  the  support  of  institu- 
tional research  training  grants  and  individual  postdoctoral  fellowships. 

Research  Career  Programs  (RCP's).   Funds  from  the  PRGB  budget  are  used 
for  Research  Career  Development  Awards  (RCDA's)  and  for  the  continued 
support  of  existing  Research  Career  Awards  (RCA's).   RCDA's  are  made  to 
outstanding  postdoctoral  candidates  to  enable  them  to  develop  expertise 
in  population  research.   RCA's  were  formerly  made  to  developed  population 
scientists  to  enable  them  to  maintain  careers  in  population  research. 
During  fiscal  1976,  the  PRGB  supported  approximately  30  RCDA's  and  two 
RCA's. 

5.  Research  Facilitation  and  Augmentation  Program 

Conferences,  Workshops  and  Symposia  in  Population  Research.   Conferences, 
workshops  and  symposia  are  sponsored  by  PRGB,  CPR  to  facilitate  the 
exploitation  of  new  knowledge  in  critical  areas  of  population  research 
and  to  facilitate  the  rapid  dissemination  of  new  and  significant  infor- 
mation regarding  the  population  sciences.   The  following  meetings  were 
sponsored  by  PRGB  during  fiscal  1976: 

Conference  on  "Social  Demography,"  Madison,  Wisconsin,  July  1975.   This 
conference,  co-sponsored  by  the  PRGB,  CPR  and  the  Center  for  Demography  and 
Ecology,  University  of  Wisconsin,  provided  a  forum  for  leading  behavioral- 
social  scientists  to  present  and  discuss  recent  advances  in  social  demography, 
The  program  was  organized  by  Drs.  L.  L.  Bumpass,  J.  A.  Sweet,  and  K.  E. 
Taeuber  of  the  University  of  Wisconsin. 

The  Annual  Meeting  of  Directors  of  CPR-supported  Population  Research  Centers 
and  Program  Projects  was  held  in  July  1975  in  association  with  the  above 
conference  to  discuss  matters  of  mutual  interest  and  concern  of  the  directors 
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and  NIH  staff. 

Sjrmposium  on  "The  Mechanism  of  Action  of  Nonsteroidal  Hormones,"  Fort  Collins, 
Colorado,  July  1975.   The  symposium  was  sponsored  jointly  by  the  PRGB,  CPR 
and  the  Society  for  the  Study  of  Reproduction  (SSR) .   The  mechanism  of 
action  of  protein  hormones  is  important  in  many  events  in  reproductive 
biology. 

Workshop  on  "Plasma  Membranes,  Hormone  Action  and  Reproductive  Biology," 
Houston,  Texas,  October  1975.   This  workshop  co-sponsored  by  PRGB,  CPR  and 
the  Department  of  Cell  Biology,  Baylor  College  of  Medicine  brought  together 
reproductive  biologists  to  acquaint  them  with  the  importance  and  implications 
for  their  research,  of  new  and  significant  advances  in  knowledge  of  plasma 
membranes  and  their  role  in  the  mechanism  of  hormone  action  and  reproductive 
biology.   The  workshop  was  organized  by  Dr.  Lutz  Birnbaumer  of  Baylor  College 
of  Medicine  and  Dr.  William  A.  Sadler  of  PRGB. 

Conference  on  "The  Ovary,"  Santa  Cruz,  California,  June  1976.   This  confer- 
ence will  bring  together  investigators  in  ovarian  physiology  in  order  to 
stimulate  investigation  of  neglected  areas  and  to  inform  them  on  the  "state 
of  the  art"  of  research  currently  being  undertaken  and  recently  completed. 
Organizers  of  the  conference  are  Dr.  Griff  T.  Ross  and  Dr.  William  A.  Sadler, 
NIH. 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  30,  1976 
Office  of  the  Director,  Center  for  Research  for 
Mothers  and  Children 


The  NICHD  has  established  a  Center  for  Research  for  Mothers  and  Children 
(CRMC)  as  an  extramural  entity  of  the  Institute  which  incorporates  the 
programs  previously  administered  under  the  Office  of  the  Associate  Director 
for  Extramural  Programs  as  well  as  new  initiatives  deriving  from  a  con- 
tinuing review  of  the  NICHD  mission  and  program  priorities.   Major  attention 
continues  to  be  focused  on  the  identification  and  organization  of  inter-  or 
cross-branch  scientific  programs  and  collaborative  research  efforts  directed 
toward  ameliorating  significant  health  problems.   Four  priority  areas  have 
been  identified: 

1.  High  risk  pregnancy,  low  birth  weight,  • 
and  infant  mortality 

2.  Prevention  and  maragement  of  specific 
developmental  disabilities 

3.  Developmental  consequences  of  nutritional 
status 

4.  Prevention  and  management  of  mental 
retardation 


The  CRMC  has  initiated  a  Major  Research  Programs  effort  through  the  publi- 
cation of  two  Requests  for  Applications  (RFA) .   One  RFA  solicits  appli- 
cations for  exploratory  grants  to  develop  a  variety  of  approaches  to  multi- 
disciplinary  research  on  maternal-infant-child  health  problems.   The  other 
RFA  solicits  applications  for  major  research  program  grants.   These  center 
grants  will  focus  on  (1)  infants  at  risk  for  mortality  and  morbidity,  (2) 
birth  defects,  (3)  disorders  of  growth  and  development,  and  (4)  accidents 
and  poisonings.   These  areas  of  concern  relate  in  varying  degree  to  the 
responsibilities  of  each  branch  in  the  CRMC.   It  is  expected  that  the 
Major  Research  Programs  will  contribute  to  a  more  integrated  approach  to 
research  on  maternal  and  child  health  problems. 

Dr.  Jonathan  T.  Lanman  was  appointed  Director  of  the  Center.   He  came  to 
the  Institute  from  the  Population  Council,  where  he  served  as  Associate 
Director  of  the  Biomedical  Division.   Mr.  Jehu  C.  Hunter  was  appointed 
Assistant  Director  for  Program  Development.   Dr.  Merrill  S.  Read,  who 
served  as  Chief  of  the  Growth  and  Development  Branch,  began  a  two-year 
detail  to  the  Pan  American  Health  Organization,  and  Dr.  James  F.  Kavanagh 
was  appointed  Acting  Branch  Chief,  Growth  and  Development. 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 
Pregnancy  and  Infancy  Branch 
Center  for  Research  for  Mothers  and  Children 

The  objective  of  the  Pregnancy  and  Infancy  Branch  (formerly  the  Perinatal 
Biology  and  Infant  Mortality  Branch)  is  the  promotion  of  a  coordinated  program 
of  research  and  research  training  which  will  enhance  understanding  and  develop- 
ment of  knowledge  related  to  pregnancy  and  maternal  health,  embryonic  develop- 
ment, fetal  growth,  and  infant  well  being.   Efforts  are  also  directed  toward 
reducing  this  country's  infant  mortality  rate,  ameliorating  infant  morbidity, 
and  narrowing  the  gap  between  the  identification  of  new  knowledge  and  its 
incorporation  into  the  delivery  of  health  care. 

Program  goals  recognize  the  interrelationships  of  specific  health  and  develop- 
mental problems  encompassed  in  the  prenatal,  perinatal,  and  infant  periods  of 
life,  and  the  effects  that  these  events  may  have  upon  subsequent  development 
and  well  being  of  the  child.   Particularly  relevant  are  those  morbidity-  and 
mortality-related  maternal  health  problems  which  affect  fetal  and  infant  health 
status,  problems  with  which  the  newly  born  infant  must  cope  in  his  adaptation 
to  extrauterine  life  and  subsequent  survival  and  well  being,  and  events  occur- 
ring during  the  period  of  hospitalization  following  birth  which  can  influence 
the  subsequent  behavior  and  development  of  the  baby. 

The  Branch  supports  research  and  research  training  concerned  with  various 
aspects  of  the  physiology  of  pregnancy,  disorders  of  pregnancy,  placental 
function^  immunologic  phenomena,  lactation,  developmental  biology,  processes 
of  embryonic  and  fetal  growth,  antenatal  and  intrapartum  diagnostic  procedures, 
the  process  of  labor  and  delivery,  and  genetic,  pharmacologic,  toxic,  and 
infectious  processes  and  influences  which  can  affect  the  pregnant  women  and 
her  fetus.   Areas  of  research  concerning  the  infant  after  birth  include: 
respiratory  function,  metabolic  processes  and  related  problems,  heat  production 
and  related  problems,  immunology  and  blood  dyscrasias,  infectious  diseases, 
congenital  malformations,  and  the  sudden  infant  death  syndrome. 

The  Pregnancy  and  Infancy  Branch  is  organized  into  four  broad  program  areas: 
Pregnancy  and  Maternal  Health,  Developmental  Biology,  Fetal  Health  and  Develop- 
ment, and  Infant  Survival  and  Well  Being.   These  program  areas  are  under  the 
supervision  of  two  health  scientist  administrators  and  one  medical  officer  who 
are  responsible  for  the  administration  of  research  grants,  training  grants, 
career  awards,  fellowships,  and  contracts. 

The  Branch  is  responsible  for  the  supervision  and  administration  of  approximately 
33  percent  of  the  Institute's  Center  for  Research  for  Mothers  and  Children 
extramural  holdings,  totalling  about  381  grants  and  contracts  and  amounting  to 
approximately   24  million  dollars.   Program  holdings,  according  to  program 
sections,  are  shown  in  Table  I.   Approximately  14  percent  of  the  grant  holdings 
are  concerned  with  training  support  in  the  field  of  developmental  biology  and 
clinical  perinatology. 
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Within  the  Pregnancy  and  Infancy  Branch,  emphasis  is  given  to  maternal-infant 
clinically  related  problem  oriented  health  areas.   These  include:   High  Risk 
Pregnancies;  Fetal  Pathophysiology;  Labor  and  the  Birth  Process;  Newborns  at 
Risk;  Congenital  Malformations;  and  the  Sudden  Infant  Death  Syndrome.  Approxi- 
mately half  of  the  Branch's  research  project  funds  are  divided  fairly  evenly 
between  the  Congenital  Malformations  (24%)  and  Newborns  at  Risk  areas  (25%). 
About  one- third  of  the  Branch's  total  reserach  support  is  devoted  to  High  Risk 
Pregnancies  (15%)  and  Fetal  Pathophysiology  (17%).   Twelve  percent  of  obli- 
gated funds  are  allocated  to  research  specifically  on  the  Sudden  Infant  Death 
Syndrome  and  6%  to  studies  on  Labor  and  the  Birth  Process. 

Besearcn  Accomplishments  •  ..        ^ 

Selected  scientific  accomplishments  are  highlighted  in  the  following  paragraphs , 

Dr.  Noirman  Gant  at  the  University  of  Texas  Southwest  Medical  School  has  devel- 
oped a  model  for  determining  placental  clearance  of  dehydroisoandrostenone 
sulfate  to  estradial.   With  this  technique,  Dr.  Gant  has  found  that  the  admin- 
istration of  thiazide  diuretics,  salt  restriction  and  hypotensive  agents 
significantly  decrease  placental  clearance.   Furthermore,  prostaglandin 
synthetase  inhibition,  used  by  some  to  inhibit  premature  labor,  caused  a 
marked  drop  in  uteroplacental  perfusion  thus  placing  the  fetus  at  increased 
risk.   In  pregnancies  complicated  by  hypertension,  placental  clearance  was 
approximately  20mil/min.   Approximately  three  to  four  weeks  prior  to  hyper- 
tension becoming  manifest,  placental  clearance  declined.   Thus  this  technique 
will  enable  clinicians  to  manipulate  therapy  prior  to  clinical  deterioration 
and  offers  an  objective  method  to  alter  maternal  hypertension.   . 

Dr.  Clark  E.  GroFvenor  at  the  University  of  Tennessee  is  investigating  the 
mechanisms  responsible  for  the  secretion  of  the  hormones  prolactin  and  oxytocin 
during  lactation  by  delineating  the  factors  which  influence  the  secretory  and 
contractile  responses  of  the  mammary  gland  to  prolactin  and  oxytocin,  respec- 
tively.  As  a  result  of  his  work,  data  are  emerging  that  the  sympathetic  system 
plays  a  major  role  in  the  regulation  of  mammary  function  at  the  peripheral 
level,  independent  of  alterations  in  hormone  secretion.   Thus,  some  of  the 
derangements  in  lactation,  which  heretofore  have  been  explained  away  as  due  to 
malfunctioning  of  hormonal  secretory  mechanisms,  may  instead  have  a  peripheral 
basis  of  explanation. 

Evaluation  of  changes  in  urinary  estriols  based  upon  a  2A  hour  collection  of 
urine  has  been  in  common  use  for  monitoring  fetal  well  being.   This  test  is 
time  consuming  and  often  incomplete.   Dr.  Uwe  Goebelsmann  at  Los  Angeles 
County-University  of  Southern  California  Medical  Center  has  devised  a  much 
simpler  radioimmunoassay  for  determining  total  and  unconjugated  plasma  and 
urinary  estriols.   The  use  of  plasma  rather  than  24  hour  urinary  estriols 
appears  to  be  as  reliable  as  the  inconvenient  24  hour  urinary  method;  it  may 
also  produce  a  more  exact  estimate  of  fetal  status.   Controlled  prospective 
studies  are  underway  to  test  the  value  of  plasma  estriol  assays  in  patient 
management  for  high  risk  pregnancies  and  to  screen  apparently  uncomplicated 
pregnancies  at  32,  35,  and  38  weeks  gestation  for  possible  f eto-placental 
compromise. 
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Studying  the  estetrol  production.  Dr.  H.  Kundu  of  the  New  York  State  Department 
of  Health  found  that  estetrol  concentrations  decreased  one  day  earlier  than 
estriol  concentrations  in  pregnant  women  in  whom  intrauterine  fetal  death  had 
occurred.   Therefore,  estetrol  determination  may  be  an  earlier  and  more 
reliable  predictor  of  fetal  distress  in  high  risk  pregnancies  than  estriol. 

Dr.  Miles  Novy  at  the  Oregon  Regional  Primate  Research  Center  in  studying  the 
relationship  between  endocrine  and  vascular  events  that  control  circulation, 
fetal  growth  and  maturation,  and  myometrial  control  during  parturition. 
Dr.  Novy  has  been  successful  in  maintaining  chronic  fetal  preparations  in 
rhesus  monkeys  without  undue  maternal  stress.   From  his  studies  substantial 
maternal-fetal  gradients  for  estradiol  17B  (Beta)  were  found  while  significant 
fetal-maternal  gradients  were  found  for  progesterone.   Currently  studies  are 
underway  to  test  the  hypothesis  that  a  rising  concentration  of  fetal  estrogens 
may  trigger  labor  at  term. 

The  objective  of  the  research  being  conducted  by  Dr.  J.  W.  Miller  at  the 
University  of  Minnesota  is  to  discover  ways  to  control  the  contractility  of 
the  uterus  by  the  use  of  selective  drugs.   Alterations  of  endogenous  catecho- 
lamines in  the  uterus  can  markedly  change  uterine  contractility.   Dr.  Miller 
has  shown  that  endogenous  catecholamine  distribution  in  the  uterus  is  in  the 
supernatant  fraction  of  homogenates  rather  than  in  subcellular  particles.   By 
using  sympathomimetic  agents.  Dr.  Miller  has  determined  that  uterine  beta 
adrenergic  receptors  differ  from  those  in  the  heart  and  he  is  proceeding  with 
the  characterization  of  alpha  receptors.   The  interaction  of  various  chemical 
agents  on  uterine  contractility  appears  to  be  mediated  by  alterations  of 
cyclic  nucleotide  levels;  and  among  other  agents  studied,  halothane  relaxes 
isolated  uteri  maximally  contracted  by  oxytocin  potentiating  the  relaxant 
effect  of  propanolol. 

Dr.  W.  Y.  Chan  at  the  Cornell  University  Medical  College  has  determined  that 
the  rate  of  prostaglandins  released  in  response  to  oxytocin  stimulation  is 
increased  in  the  late  pregnant  isolated  uteri.   He  has  also  delineated  myome- 
trial receptors  to  oxytocin  and  prostaglandins.   By  using  prostaglandin 
synthetase  inhibitors,  he  has  demonstrated  that  they  can  attenuate  by  not 
suppressing  uterine  response  to  oxytocin.   This  suggests  that  the  uterotonic 
action  of  oxytocin  may  be  influenced  by  release  of  prostaglandins  but  is  not 
dependent  on  a  prostaglandin  mechanism.   One  of  the  clinical  and  therapeutic 
implications  of  these  findings  is  that  oxytocin  may  stimulate  prostaglandin 
biosynthesis  and  release  in  the  parturient  uterus. 

Research  conducted  by  Dr.  E.  Rosenfield,  City  University  of  New  York  has 
revealed  a  significant  association  of  leucocytosis  with  ABO  disease.   Unlike 
hemoglobin  or  bilirubin  levels,  leukocyte  counts  in  neonates  showed  an  abnormal 
distribution.   The  variables  in  mothers  and  babies  that  give  rise  to  this 
skewed  distribution  of  white  cell  counts  are  being  examined. 

Exchange  transfusion,  as  an  adjunct  to  conventional  therapy,  significantly 
decreased  the  case  fatality  rate  of  infants  weighing  less  than  2,000  grams  at 
birth  with  severe  respiratory  distress.   Dr.  Frank  Oski,  State  University  of 
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New  York  has  reported  that  the  replacement  ot  fetal  hemoglobin  with  adult 
hemoglobin  in  the  infants  appeared  to  improve  pulmonary  perfusion  and  ventiJa- 
tion  possibly  by  removal  of  toxic  factors. 

Dr.  Louis  Gluck  ot  the  University  of  California,  San  Diego  who  devised  the 
lecithin/sphengoraelin  (L/S)  ratio  test  has  recently  shown,  by  use  of  this 
test,  that  infants  exposed  to  chronic  stresses  in  utero  had  acceleration  of 
pulmonary  maturation  while  those  sustaining  acute  severe  stresses  had  slower 
than  normal  pulmonary  maturation. 

At  the  Children's  Hospital  Medical  Center  in  Boston,  Dr.  William  Taeusch  has 
evaluated  the  factors  related  to  rupture  of  the  amniotic  membranes  and 
pulmonary  maturation.   In  contrast  to  previously  reported  human  studies  no 
enhancing  effects  on  fetal  lung  maturation  were  observed  in  the  sheep  model. 
He  has  also  confirmed  the  previously  established  association  between  diabates 
and  RDS.   A  six-fold  increase  risk  for  RDS  in  babies  born  to  diabetic  mothers 
was  found  in  the  10,000  pregnancies  studied. 

Dr.  Orville  L.  Chapman,  University  of  California,  has  developed  a  simple  in- 
expensive method  to  measure  the  light  transmission  characteristics  of  isolettes 
used  for  phototherapy  in  neonatal  intensive  care  units.   The  test  serves  to 
ensure  that  infants  and  nursery  personnel  are  not  exposed  to  dangerously  low 
wavelength  light.   Another  new  system  devised  to  determine  the  efficacy  of  the 
lamp  under  conditions  of  therapy  provides  a  reliable  test  of  the  light  source. 

Dr.  S.  J.  Yaffe,  University  of  Pennsylvania,  has  shown  that  acetyle  salicylate 
and  actin9mycin  D  do  inhibit  RNA  synthesis  in  mouse  oocytes  in  a  similar 
fashion  though  not  to  the  same  extent.   This  inhibition  may  cause  malformations 
and /or  sterility  in  subsequent  generations  of  female  progeny  exposed  in  utero. 

Dr.  J.  D.  Caston  at  Case  Western  Reserve  University  is  concerned  about  the 
utilization  of  folate  for  macromolecular  synthesis,  as  related  to  cellular 
differentiation  and  tissue  growth.   Pertubation  of  folate  metabolism  leads  to 
abnormalities  such  as  failure  of  neural  tube  closure  and  the  appearance  of 
necrotic  mesodermal  structures.   Dr.  Caston  has  found  that  the  fetal  circu- 
lation has  equal  Goncentrations  of  free  but  twice  more  of  bound  folate  than  the 
maternal  circulation.   The  binder  in  fetal  serum  increase  with  gestational  age 
and  appears  to  be  produced  by  fetal  or  placental  tissue,  making  the  fetus  a 
better  competitor  for  folate  than  the  mother. 

Dr.  Richard  Naeye  of  the  Milton  S.  Hershey  Medical  Center  of  Pennsylvania,  and 
Dr.  Maria  Valdes-Dapena,  St.  Christopher's  Hospital  in  Philadelphia  have  found 
that  SIDS  victims  on  necropsy  have  hypertrophy  and  hyperplasia  of  the  muscle 
mass  surrounding  the  small  pulmonary  arteries,  periadrenal  brown  fat,  and 
hepatic  erythropoiesis .   These  data  provided  the  first  evidence  that  SIDS 
victims  have  been  subjected  to  some  type  of  chronic  stress  for  varying  periods 
of  time  before  death. 

Dr.  Naeye  has  also  found  abnormalities  in  the  carotid  bodies  of  some  SIDS 
victims.   This  finding  is  suggestive  of  deficiences  in  the  respiratory  center 
in  the  lower  brain  stem. 
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Dr.  A.  Steinschnelder,  State  University  of  New  York  at  Syracuse,  has  demon- 
strated that  1)  a  strong  similarity  exists  between  sleep  apnea  and  those 
variables  known  to  influence  the  incidence  of  SIDS:   birth  weight,  post-natal 
age,  sex,  and  nasopharyngitis,   2)  it  is  possible  to  discriminate  between 
infants  having  prolonged  sleep  apnea  and  normal  infants  on  the  basis  of  the 
frequency  and  duration  of  brief  apneic  pauses  observed  during  a  single  nap, and 
3)  infants  with  known  sleep  apnea  in  the  early  months  of  life  can  have  lags  in 
mental  and  psychomotor  development. 

Dr.  A.  Steinschnelder  has  also  documented  for  the  first  time  that  the  cry  of 
an  infant  who  subsequently  died  of  SIDS  was  abnormal  by  spectrographic  analysis 
even  though  the  cry  sounded  normal.   This  baby  also  was  found  to  have  increas- 
ing amounts  of  sleep  apnea  in  the  first  month  of  life. 

Dr.  E.  Weitzman,  Montefiore  Hospital  and  Medical  Center,  Bronx,  New  York, 
Dr.  R.  Mellins,  Columbia  Presbyterian  Medical  Center,  New  York  and  Dr.  J  Gould 
Boston  City  Hospital  have  separately  documented  that  "near-miss"  infants  have 
a  high  incidence  of  sleep  apnea  and  brief  apneic  pauses  which  are  of  the 
diaphragmatic  variety  and  unassociated. with  significant  bradycardia. 

Dr.  W.  Dement  and  associates  of  Stanford  University  School  of  Medicine  in 
Calif ornia  have  identified  three  kinds  of  apnea  in  premature  and  "near-miss" 
infants.  (Central  or  diaphragmatic  apnea  which  involve  no  movements  of  the 
respiratory  muscles  of  the  abdomen  and  chest;  upper  airway  apnea  where  the 
muscles  move  but  there  is  no  air  exchange;  and  mixed  apnea  in  which  a  period 
of  upper  airway  apnea  follows  one  of  central  apnea.)   These  investigators  have 
observed  that  a  slowing  of  the  heart  rate  occurs  in  infants  during  all  three 
types  of  apnea,  but  is  more  severe  during  episodes  of  the  upper  airway  and 
mixed  types.   Moreover,  they  have  measured  a  greater  loss  of  oxygen  from  the 
blood  during  these  two  kinds  of  apnea  and  have  observed  more  frequent  abnor- 
malities in  heart  beat  rhythm. 

Dr.  Geoffory  Dawes,  Nuffield  Research  Institute,  Oxford,  England  observed  in 
lambs  that  water,  sugar  water,  or  cow's  milk  in  contact  with  receptors  in  the 
larynx  caused  sustained  apnea  whereas  salt  solution  or  colostrum  did  not. 

Dr.  D.  Sutton, Virginia  Mason  Research  Center,  Seattle,  Washington  is  studying 
the  reflexes  and  morphology  of  the  infant  primate  upper  airway  in  both  full 
term  and  premature  infant  monkeys.   This  investigator  has  demonstrated  marked 
individual  responsitivity  to  chemoreceptor  activation;  this  suggests  the 
possibility  that  prenatal  environmental  factors  may  exert  a  significant  role 
both  in  regard  to  this  reflex  and  in  SIDS. 

Dr.  Harold  Mars,  Cleveland  Research  Clinics  in  Cleveland,  Ohio  in  a  study  of  a 
"near  miss"  infant,  found  significant  alterations  in  the  urinary  monamine 
excretion  profile  indicating  a  possible  metatoblic  block  or  deficiency  at  the 
decarboxylase  holoenzyme  step  of  monamine  synthesis  .   Dr.  Mars  is  now  examin- 
ing various  aspects  of  monamine  metabolism  in  premature  infants,  comparing 
infants  with  prolonged  apnea  to  those  with  relatively  stable  respirations. 
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Sudden  Infant  Death  Syndrome  Activities 

During  the  past  year,  the  Pregnancy  and  Infancy  Branch  continued  its  efforts 
to  expand  the  Institute's  sudden  infant  death  syndrome  program  (SIDS) .   This 
program  is  a  broadly  based  operation  ot  research  to  further  understanding  of 
underlying  mechanisms  of  the  syndrome,  to  determine  the  etiology,  to  identify 
infants  at  risk  of  becoming  victims,  to  explore  preventive  approaches,  to 
inform  the  scientific  and  lay  communities  and  to  stimulate  scientists  to  direct 
their  investigative  efforts  to  solving  this  complex  biomedical  problem. 
Support  is  also  provided  for  interdisciplinary  conferences  and  workshops 
concerned  with  SIDS,  and  scientific  and  public  information  documents  are 
prepared  and  distributed.  ,       . 

The  Institute's  seven  emphasis  areas  for  SIDS  research  continue  to  receive 
major  investigative  effort.   These  areas  include:   (1)  developmental  neuro- 
physiology with  particular  emphasis  on  sleep  patterns  and  associated  autonomic 
disturbances  which  may  interfere  with  vital  functions;  (2)  respiratory, cardiac 
and  circulatory  responses  to  specific  stimuli;  (3)  metabolic,  thermal  and 
environmental  factors;  (4)  perinatal  development  of  immune  response  mechanisms 
and  infectious  disease  processes;  (5;  psychological  stresses  experienced  by 
parents  and  siblings  when  a  sudden  unexpected  and  unexplained  infant  death 
occurs;  (6)  epidemiology  and  genetics,  and  (7)  anatomic  pathology. 

As  a  result  of  Institute  supported  investigations  of  SIDS  between  1972  and 
1976,  there  is  now  a  growing  body  of  evidence  that  the  victims  of  crib  death 
are  not  completely  normal  and  healthy  and  their  deaths  not  as  inexplicable  as 
was  once  thought.   It  appears  that  these  Infants  have  subtle  physiological 
defects  of  a  neurological,  cardio-respiratory  and/or  metabolic  nature.   It  is 
also  evident  new  that  the  pathogenesis  of  the  syndrome  is  not  through  a  single 
mechanism  as  previously  believed.   Instead,  a  number  of  developmental,  envi- 
ronmental, and  pathologic  factors  appear  to  be  involved  which  under  a  complex 
set  of  circumstances  interact  in  such  a  way  so  as  to  rapidly  set  up  a  sequence 
of  events  that  produce  a  sudden,  unexplained,  and  unexpected  infant  death. 

The  Institute  currently  supports  98  SIDS  related  research  projects.   This  in- 
cludes 29  primary  SIDS  grants  and  contracts  and  b9  grants  and  contracts  for 
subsidiary  studies.   FY  1976  support  approximated  $7. 5  million.   Some  of  the 
scientific  accomplishments  of  the  FY  76  research  effort  were  identified 
previously.   An  overview  ot  the  NICHD  bIDS  research  efforts  is  presented  in 
Marx,  J.L.,  Crib  Death:   Some  Promising  Leads  But  No  Solution  Yet.  Science 
189:367-369,  19  75.  This  article  describes  the  findings  of  a  Branch  sponsored 
Research  Reporting  Workshop  on  the  Sudden  Infant  Death  Syndrome  held  on 
June  24-28,  1975. 

In  FY  76,  as  part  of  its  SIDS  effort,  the  Branch  sponsored  three  lectures  in 
an  ongoing  series  entitled,  "New  Research  Perspectives  in  SIDS,  1975-1976", 
and  the  I2th  SIDS  Research  Planning  Workshop  on  Metabolic  Factors.   In  addition 
the  Branch  Chief  addressed  the  membership  of  the  ANA  Bicentennial  Convention 
and  the  New  York  University  Bellevue  Alumane  Association  on  SIDS:  New  Under- 
standings.  She  also  conducted  SIDS  Grand  Rounds  for  the  Department  of 
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Pediatrics,  at  both  the  University  of  Pennsylvania   Children's  Hospital  in 
Philadelphia,  and  Georgetown  University  Medical  School,  Washington,  D.C.,  and 
the  Department  of  Obstetrics,  University  of  Illinois  School  of  Medicine. 

The  PI  Program  Director  and  Assistant  Director,  CRMC,  continue  to  serve  as 
co-chairpersons  of  the  DHEW  Intradepartmental  Panel  on  SIDS.   This  panel 
fosters  communication  among  the  member  programs  and  coordinates  federal 
activities  related  to  SIDS.   They  participated  in  the  First  National  Con- 
ference on  SIDS  Counseling  and  Information  Center  Grantees  funded  under 
PL  93-270,  the  Sudden  Infant  Death  Syndrome  Act  of  1974,  sponsored  by  the 
Office  of  Maternal  and  Child  Health,  Bureau  of  Community  Health  Services. 
They  also  conducted  a  SIDS  Seminar  for  the  University  of  Hawaii  School  of 
Nursing,  and  delivered  SIDS  related  papers  at  the  University  of  Southern 
California  School  of  Medicine's  Perinatal  Medicine  Symposium. 

In  late  June  19  75,  the  PI  Program  Director  received  the  PHS  Commendation  Medal 
for  "...creative  leadership  and  achievement  in  development  of  coordination  of 
Public  Health  Service  research  programs  for  the  prevention  of  the  tragic 
sudden  infant  death  syndrome  through  broadening  research  explorations..." 

Conferences  and  Publications 

During  FY  76,  the  Branch  provided  partial  support  for  the  Perinatal  Research 
Society's  annual  inderdisciplinary  conference.   It  also  sponsored  two  research 
planning  workshops:   Perinatal  Infections  and  Human  Parturition.   Summary 
reports  of  each  workshop  will  be  published. 

Program  staff  prepared  a  document  describing  the  Branch's  current  research 
efforts  for  presentation  to  the  National  Advisory  Child  Health  and  Human 
Development  Council  at  its  June  1976  session.   This  document,  entitled, 
"Pregnancy  and  Infancy  Research",  identifies  maternal  ana  inrant  health  prob- 
lems wnich  are  of  clinical  importance  to  infant  morbidity  and  mortality. 

Branch  publications  include: 

Merritt,  T.A.  and  Steinschneider ,  A.  (ed's):   Research  Planning  Workshop  on 
the  Sudden  Infant  Death  Syndrome  //7  Recognition  of  Infants  at  Risk.   DHEW 
Publication  No.  (NIH)  76-1013. 

Phibbs,  R.H.  (ed) :   Research  Planning  Workshop  on  the  Sudden  Infant  Death 
Syndrome  #8  Development  of  Upper  Respiratory  Form  and  Function.   DHEW 
Publication  No.  (NIH)  76-1014. 

Merritt,  T.A.,  Bauer,  W. I. ,  and  Hasselmeyer,  E.G.,:   Sudden  Infant  Death 
Syndrome:  The  Role  of  the  Emergency  Room  Physician.   Clinical  Pediatrics: 
14,  1095-1097,  1975. 

Bosma,  J.F.  and  Showacre,  J.  (ed's):   Development  of  Upper  Respiratory  Form 
and  Function:  Implications  for  the  Sudden  Infant  Death  Syndrome.   United 
States  Government  Printing  Office,  Washington,  D.C.  1976.   pp.  1-279.  DHEW 
Publication  No.  75-941. 
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Personnel 
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The  PI  Branch  is  assigned  four  professional  positions,  one  secretary   one 
clerk-stenographer,  one  clerk-dictating  machine  transcriber,  and  a  part- 
time  clerk-typist  who  serves  as  a  grants  clerk.   Three  of  the  professional 
positions  are  staffed  with  persons  holding  Ph.D.  degrees  and  the  fourth  by 
a  pediatric  medical  officer.   In  FY  76,  three  Stay-in-School  students  worked 
in  the  program. 


t 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 
Pregnancy  and  Infancy  Branch  and  Epidemiology  Branch 
Contract  and  Collaborative  Research 

Contract  Title:  Development  of  Sleep  and  Cardiopulmonary  Regulations  within 
Sleep:  Clinical  Studies  of  a  Functional  Mechanism  for  Risk 
of  Sudden  Infant  Death  Syndrome  (SIDS) 

Contractor:   University  of  Southern  California   (NOl  HD-2-2777) 

Money  Allocated:  $89,234  (November  1,  1975  to  September  30,  1976) 

Objectives:   To  describe  the  early  maturation  of  sleep  "states"  and  cardio- 
pulmonary  function  during  the  various  "states"  in  groups  of  newborns  at  high 
and  low  risk  for  SIDS.   This  contract  is  oriented  exclusively  toward  data 
collection.   Data  analysis  is  a  major  component  of  its  companion  contract 
at  UCLA  CNOl  HD  4-2810) . 

Findings:   Large  amounts  of  physiological  data  are  being  collected  to  evaluate 
the  early  maturation  of  sleep  states  and  cardiopulmonary  function  during  the 
various  "states."  The  three  study  groups  consist  of:  [1)  Twenty-five  subse- 
quent siblings  of  SIDS  cases;  [2)  Twenty-five  healthy  "normal"  newborns;  and 
(3)  Ten  "near-miss"  infants.   The  first  two  groups  are  recruited  into  the 
study  prenatally  and  monitored  prior  to  labor,  during  labor,  and  monthly 
during  the  first  six  months  of  life.   The  third  group  is  recruited  after  a 
"near-miss"  incident  and  monitored  monthly  thereafter  during  the  first  six 
months  of  life.   Each  monitoring  session  lasts  12  hours  during  which  12 
physiological  variables  are  recorded  continuously.   Analyses  developed  this 
year  have  described  the  changes  over  6  months  of  age  of  the  proportion  of  sleep 
time  spent  in  each  state  and  the  prevalence  of  apnea  in  each  state.   Greater 
physiologic  variability  has  been  found  in  the  low  risk  infants  than  in  the  high 
risk  infants.   Less  apnea  and  less  prolonged  periods  of  apnea  (greater  than  10 
sec.)  have  been  found  in  the  low  risk  infants  than  in  the  high  risk  infants. 

Significance  of  Biomedical  Research  and  Program  of  the  Institute:  The  cause 
of  SIDS  is  at  present  unknown.   A  major  etiologic  hypotheses  suggests  a  delayed 
maturation  of  physiologic  responsiveness  in  the  ontogeny  of  sleep  states.   This 
project  is  developing  the  data  base  upon  wnich  this  hypothesis  can  be  tested 
by  measuring  and  recording  physiological  variables  at  different  stages  of 
sleep  during  that  period  of  life  [0-6  months)  when  more  than  80  percent  of  SIDS 
cases  occur.   This  study  is  an  intregal  part  of  tne  Institute's  SIDS  research 
contract  program  to  develop  further  knowledge  on  the  causes  and  underlying 
mechanisms  of  SIDS. 

Proposed  Course:   Data  collection  is  on  schedule.   Final  renewal  has  been 
approved;  planned  termination  date  for  this  project  is  September  1977. 

Project  Officer:   Steven  H.  Lamm,  M.D. 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 
Pregnancy  and  Infancy  Branch  and  Epidemiology  Branch 
Contract  and  Collaborative  Research 

Contract  Title:   Analysis  of  State  Integration  and  Related  Cardiopulmonary 
Functions  in  Infants  at  High  and  Low  Risk,  for  the  Sudden 
Infant  Death  Syndrome  (SIDS) 

Contractor:   University  of  California  at  Los  Angeles  (NOl-HD-4-2810) 

Money  Allocated:   $186,667  (October  1,  1975  to  September  30,  1976) 

Objectives:   To  describe  the  early  maturation  of  sleep  "states"  and  cardio- 
pulmonary functions  during  various  sleep  states  in  groups  of  newborns  at  high 
and  low  risk  for  SIDS,  and  to  develop  an  animal  model  for  testing  physiological 
hypotheses  of  the  etiology  of  SIDS.   This  contract  is  oriented  toward  analyses 
of  data  collected  from  its  companion  contract  at  the  University  of  Southern 
California  (NOl  HD  2-2777). 

Findings :   Large  amounts  of  physiological  data  are  collected  to  evaluate  the 
early  maturation  of  sleep  "states"  and  cardiopulmonary  function  during  the 
various  "states"  in  high  and  low  risk  infants  (see  companion  contract  with 
use  NOl  HD  2-2777)  during  the  first  six  months  of  life.   The  data  are  being 
reduced  and  analyzed  to  identify  physiologic  differences  between  the  two 
groups.   In  addition,  similar  data  are  being  collected  on  kittens  under 
different  stresses  (oxygen  deprivation,  sleep  deprivation)  and  analyzed 
similarly  to  test  various  etiologic  hypotheses  of  SIDS.   Analyses  developed 
this  year  have  described  the  changes  over  6  months  of  the  proportion  of  sleep 
time  spent  in  each  state  and  the  prevalence  of  apnea  in  each  state.   Greater 
physiologic  variability  has  been  found  in  the  low  risk  infants  than  the  high 
risk  infants.   Less  apnea  and  Igss  prolonged  periods  of  apnea  (greater  than 
10  sac.)  have  been  found  in  the  low  risk  infants  than  in  the  high  risk  infants. 

Significance  of  Biomedical  Research  and  Program  of  the  Institute:   The  cause 
of   SIDS  is  at  present  unknown.   A  major  etiologic  hypotheses  suggests  a  delayed 
maturation  of  physiologic  responsiveness  in  the  ontogeny  of  sleep  states.   This 
project  is  developing  the  data  base  upon  which  this  hypothesis  can  be  tested 
by  measuring  and  recording  physiological  variables  at  different  stages  of  sleep 
during  that  period  of  life  (0-6  month)  when  more  than  80  percent  of  SIDS  cases 
occur.   This  study  is  an  intregal  part  of  the  Institute's  SIDS  research  contract 
program  to  develop  further  knowledge  on  the  causes  and  underlying  mechanisms  of 
SIDS. 

ll22.osed   Course:   Data  analysis  is  in  the  production  phase  and  various  tentative 
high  and  low  risk  neurophysiologic  differences  are  being  revealed.   Data  collec- 
tion will  be  completed  by  May  1977;  final  renewal  has  been  approved;  planned 
termination  date  for  this  project  is  September  1977. 

Project  Officer:   Steven  H.  Lamm,  M.D. 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 


Contract  Number:   NOl  HD  5-2853 

Contract  Title:   Sleep  Apnea  and  the  Sudden  Infant  Death  Syndrome; 
Developmental  Correlates 

Contractor:   State  University  of  New  York,  Upstate  Medical  Center, 
Syracuse,  New  York 

Money  Allocated:   $99,700  (June  30,  1975  to  June  29,  1976) 


Objectives :   The  objective  of  this  project  is  to  carry  out  a  longitudinal 
follow-up  of  infants  with  established  sleep  apnea  and  their  controls, 
including  evaluation  for  respiratory  instability  within  the  first  week  of 
life,  correlations  of  the  amount  of  sleep  apnea  in  the  first  and  fourth  weeks 
of  life  with  measures  of  neurological  and  behavioral  function;  cry  pattern 
spectographs,  and  subsequent  mental  and  psychomotor  developmental  assessment. 

Findings :   Data  collection  is  progressing  satisfactorily.   In  the  first  nine 
months  of  study,  125  infants  have  been  evaluated  for  sleep  apnea.   Behavioral 
assessments  have  been  obtained  on  57  infants.  Neonatal  cry  recordings  have 
been  made  on  42  infants. 

Significance  to  Biomedical  Research  and  Programs  of  the  Institute:   The 
sudden  infant  death  syndrome  is  the  leading  cause  of  death  in  the  United 
States  between  the  age  of  one  month  to  one  year.   This  proposal  is  developing 
new  information  that  will  help  to  identify  infants  at  risk  for  SIDS.   This 
study  is  an  integral  part  of  the  Institute's  SIDS  research  contract  program 
to  develop  further  knowledge  on  the  causes  and  underlying  mechanisms  of  SIDS. 

Proposed  Course:   It  is  expected  that  data  collection  will  be  completed  in 
early  1977  and  data  analyses  completed  in  January  1978. 

Project  Officer:   Eileen  G.  Hasselmeyer,  Ph.D. 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl  HD  5-2856 

Contract  Title:   Evaluation  and  Follow-up  of  Selected  Respiratory,  Cardiac 
and  Neurophysiologic  Parameters  in  Infants 

Contractor:   Columbia-Presbyterian  Medical  Center,  New  York,  New  York 

Money  Allocated:   $120,000  (June  30,  1975  to  April  30,  1976) 

Objectives:   The  objectives  of  this  project  are  to  develop  and  demonstrate 
the  skill  and  efficacious  use  of  highly  sophisticated  instrumentation  for 
non-invasive  monitoring  of  physiological  systfems.   Premature  infants,  infants 
with  "near  miss"  episodes,  and  healthy  infants  for  comparative  purposes  are 
monitored  under  various  atmospheric  conditions,  temperatures,  etc.,  and 
evaluation  of  responses  analyzed. 

Findings:   Data  are  obtained  from  subjects  undergoing  8  hour  recordings  of   ■ 
EEC,  EOG,  EMG,  EKG,  respiratory  rate  and  temperature,  including  one  CO-, 
responsitivity  test  and  one  sleeping  episode  disruption.   During  this  contract 
period,  multiple  recording  sessions  were  completed  on  three  near-miss  babies 
and  two  premature  infants  with  apnea.   Two  of  the  three  "near  miss"  babies 
have  demonstrated  regurgitation  of  stomach  contents  with  a  very  low  ph.   One 
healthy  infant  has  been  studied.   Data  analyses  are  being  pursued  in-depth. 

Significance  to  Biomedical  Research  and  Programs  of  the  Institute:   The 
sudden  infant  death  syndrome  is  the  leading  cause  of  death  in  the  United 
States  between  the  age  of  one  month  to  one  year.   This  proposal  is  developing 
new  information  that  will  help  to  identify  infants  at  risk  for  SIDS.   This 
study  is  an  integral  part  of  the  Institute's  SIDS  research  contract  program 
to  develop  further  knowledge  on  the  causes  and  underlying  mechanisms  of  SIDS. 

Proposed  Course:   A  renewal  proposal  is  under  consideration. 

Project  Officer:   Charlotte  Catz,  M.D.    '    '       ..  '    , 
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Pregnancy  and  Infancy  Branch  ^ 
Contract  and  Collaborative  Research 

Contract  Number:   NOl  HD  5-2855 

Contract  Title:   Evaluation  and  Follow-up  of  Selected  Respiratory,  Cardiac 
and  Neurophysiologic  Parameters  in  Infants  as  Indicators 
of  Risk  for  the  Sudden  Infant  Death  Syndrome.  (SIDS)  ^ 

Contractor:   Montefiore  Hospital  and  Medical  Center,  Bronx,  New  York 

Money  Allocated:   $126,755  (June  30,  1975  to  September  29,  1976) 

Objectives ;   The  primary  objectives  of  this  project  are  to  develop  and 
demonstrate  the  skill  and  efficacious  use  of  highly  sophisticated  instrumen- 
tation for  non-invasive  monitoring  of  physiological  systems.   Premature  infants,, 
infants  with  "near  miss"  episodes,  and  healthy  infants  for  comparative  purposes 
are  monitored  under  various  atmospheric  conditions,  temperatures,  etc.  and 
evaluation  of  responses  analyzed. 

Findings :   Fourteen  babies  have  been  studied  during  a  nine  month  period 
(7  "near  miss"  and  7  normal  controls).   Data  are  obtained  from  subjects  under- 
going 24  to  48  hour  recordings  of  EEC,  EGG,  EMG,  EKG,  respiratory  rate, 
temperature^ including  one  CG  responsitivity  test  and  one  sleeping  episode 
disruption.   Behavioral  activity  is  monitored  by  video  taping  (time  lapse  M 

technique)  as  well  as  by  direct  observation  of  the  babies  by  a  recording  ^ 

observer.   Sleep  and  waking  "states"  are  identified  in  relation  to  the 
patterned  organization  of  the  autonomic  measurements.   The  effect   of  short- 
term  (4  hours)  sleep  deprivation  is  determined  also.   It  has  been  documented 
that  brief  periods  of  apnea  occur  in  all  stages  of  sleep  in  both  normal  control 
and  "near  miss"  babies.   One  "near  miss"  infant  was  recorded  continuously  for 
72  hours.   This  infant  demonstrated  an  excessive  number  of  "pauses"  (apnea) 
in  the  first  24  hours  (above  900)  with  a  decrease  in  the  next  two  days. 

Significance  to  Biomedical  Research  and  Programs  of  the  Institute:   The 
sudden  infant  death  syndrome  is  the  leading  cause  of  death  in  the  United  States 
between  the  age  of  one  month  and  one  year.   This  proposal  is  developing  new 
information  that  will  help  to  identify  infants  at  risk  for  SIDS.   This  study 
is  an  intregal  part  of  the  Institute's  SIDS  research  contract  program  to 
develop  further  knowledge  on  the  causes  and  underlying  mechanisms  of  SIDS. 

Proposed  Course:   A  renewal  proposal  is  under  consideration. 
Project  Officer:   Charlotte  Catz,  M.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 

Contract  Number:  NOl  HD  6-2845 

Contract  Title:   Analysis  of  Several  Proposed  Causes  of  the  Sudden  Infant 
Death  Syndrome  (SIDS) 

Contractor:   M.S.  Hershey  Medical  Center 

Pennsylvania  State  University 
College  of  Medicine 
Hershey,  Pennsylvania  17033 

Money  Allocated:   $116,177  (June30,  1976  -  December  30,  1977) 

Objectives:   The  specific  objective  of  the  contract  is  to  study  multiple 
mechanisms  and  interrelationships  that  have  been  proposed  for  SIDS  in  the  same 
victims.   These  include  chronic  alveolar  hypoventilation  and  episodes  of  apnea 
during  sleep;  defective  gluconeogenesis ;  abnormalities  of  the  carotid  body; 
abnormalities  in  cardiac  conduction;  electrolyte  abnormalities;  anemia; 
infection,  breast-feeding,  Isiryngeal  reflexes  and  dysfunction. 

Procedures :   Seventy-five  (75)  SIDS  victims  and  a  minimum  of  35  suitable 
controls  will  be  studied.   Complete  and  detailed  autopsies  will  be  performed 
followed  by  collection  and  a  cataloging  of  specimens  for  the  areas  mentioned 
under  "Objectives". 

Significance  to  Biomedical  Research  and  Programs  of  the  Institute:   The 
sudden  infant  death  syndrome  is  the  leading  cause  of  death  in  the  United  States 
between  the  age  of  one  month  and  one  year.   The  work  to  be  accomplished  on 
this  contract  will  explore  specific  hypotheses  in  the  same  set  of  victims 
and  controls.   It  will  be  the  first  time  that  several  pathogenic  mechanisms  will 
be  studied  simultaneously  in  the  same  subjects  which  will  permit  an  evaluation 
of  possible  interrelationships.   This  research  relates  directly  to  the  NICHD 
SIDS  research  program. 

Proposed  Course:   This  contract  is  scheduled  to  start  on  June  1,  1976 
for  an  18  month  period. 

Project  Officer:   Charlotte  Catz,  M.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl  HD  4-2870 

Contract  Title:   Infant  Primate  Upper  Airway  Anatomy  and  Physiology 

Contractor:   Virginia  Mason  Research  Center 
Seattle,  Washington 

Money  Allocated:   $92,888  (June  30,  1975  to  June  29,  1976) 

Ob.jectives :   To  determine  in  monkeys,  of  gestational  ages  from  144  to  165 
days,  the  developmental  distribution  of  the  carbon  monoxide  response,  the 
diving  reflex,  and  obligate  nose  breathing,  and  to  carry  out  acute  studies 
to  assess  upper  airway  resistance  and  characterize  resistance  changes. 

Findings :   Asphyxial  death,  following  direct  electrical  stimulation  of  the 
recurrent  laryngeal  nerve,  demonstrated  that  sustained  laryngeal  occlusion 
can  produce  sudden  death.   The  effect  is  apparently  restricted  to  young 
monkeys.   Brief  stimulation  of  the  superior  laryngeal  nerve  resulted  in  apnea 
that  may  persist  beyond  the  stimulus  interval  and  in  extreme  cases,  can  result 
in  death  within  10  minutes  in  infant  monekys ,  but  not  in  adult  monkeys. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Patho- 
ogical  evidence  suggests  that  upper  airway  disturbance  may  be  a  factor  in 
more  than  half  of  the  sudden  infant  death  syndrome  cases  that  have  been 
autopsied.   Since  studies  have  not  revealed  gross  abnormalities  nor  the 
presence  of  foreign  material  obstructing  the  airway  in  the  victims,  laryngeal 
spasm  in  conjunction  with  a  deficiency  in  reflex  coordination  in  the  upper 
airway  and  other  events  may  be  conducive  to  the  syndrome.   The  use  of  the 
sub-human  primate  is  indicated  as  an  experimental  model  because  of  general 
developmental  and  system  parallels  with  the  human.   In  addition,  there  is 
presumptive  evidence  in  this  primate   of  the  occurrence  of  the  sudden  infant 
death  syndrome. 

Proposed  Course:   Funding  for  one  additional  year  is  anticipated. 
Project  Officer:   Jane  Showacre,  Ph.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl  HD  4-2868 

Contract  Title:   Histological  Development  of  Upper  Airway  Receptors  in 
Fetal  and  Neonatal  Sheep 

Contractor:   University  of  Michigan 
Ann  Arbor,  Michigan 

Money  Allocated:   $28,730  (June  30,  1975,  to  June  29,  1976) 

Objectives:   The  purposes  of  the  study  are  to  determine  the  time  of  appearance 
of  morphological  changes  and  the  number  and  distribution  of  upper  airway 
receptors  in  fetal  and  neonatal  lambs,  and  to  make  comparisons  with  adult 
sheep;  to  characterize  the  superior  laryngeal  nerve  at  selected  time  periods 
in  the  development  of  the  fetus,  newborn,  and  infant  lamb;  and  to  describe 
the  maturation  of  the  nerve  supply  to  the  larynx. 

Findings :   Significant  changes  in  the  morphology  of  epiglottal  receptors 
occurred  during  development.   The  number  of  taste  buds  increased  while  the 
density  of  the  taste  buds  decreased  with  gestation,  and  after  birth.   The 
epithelial  depth  of  the  lingual  surface  of  the  epiglottis  decreased  with 
gestation  and  then  increased  again  following  birth.   The  studies  demonstrate 
that  the  general  pattern  of  neural  innervation  of  the  epiglottis  is  established 
early  in  gestation  and  does  not  change  with  development. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute :   Morpho- 
logical definition  of  neural  receptors  of  the  upper  airway  in  the  developing 
sheep  will  increase  the  precision  of  physiological  investigations  utilizing 
this  animal  model  in  studies  relevant  to  the  sudden  infant  death  syndrome. 

Proposed  Course:   Funding  for  one  additional  year  is  anticipated 

Project  Officer:   Jane  Showacre,  Ph.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 


Contract  Number:   NOl  HD  4-2862 

Contract  Title:   Developmental  Histology  and  Cytology  of  the  Mucosal 

Sensory  Preceptors  of  the  Larynx  and  Nose  0 

Contractor:   Pennsylvania  State  University 
Hershey,  Pennsylvania 

Itoney  Allocated:   571,896  (June  30,  1975  to  June  29,  1976) 

Objectives :   To  evaluate  the  differentiation  of  sensory  receptors  within  the 
pharyngeal  complex  in  embr3/onic,  newborn,  and  one  to  two  month  old  Rhesus 
monkeys  using  both  light  and  electron  microscopy  comparing  these  developmental 
periods  with  the  adult;  to  characterize  mucosal  and  skin  receptors  within  the 
pharyngeal  complex  in  embryonic,  fetal,  and  infant  human  cadaver  specimens 
according  to  stage  of  development. 

Findings :   A  relatively  mature  pattern  of  differentiation  of  nerve  terminals 
in  the  stratified  epithelium  ofthe  monkey  epiglottis  was  evident  by  the  last 
trimester  of  gestation.   In  certain  areas  of  the  face  and  oral  cavity  differen-   # 
tiation  of  sensory  nerve  terminals  in  the  fetal  monkey  occurred  by  midgestation.  9' 
Other  areas  of  the  upper  airway  have  a  much  later  sequence  of  differentiation 
of  sensory  terminals. 

Significance  to  Biomedical  Research  and  Programs  of  the  Institute:   Very  little 
information  is  available  about  the  peripheral  sensory  endings  in  a  full  term 
or  premature  infant.   Knowledge  of  the  sequence  of  differentiation  and  nature 
of  specific  sensory  receptors  in  the  nasal  and  pharyngeal  areas  in  monkeys 
advance  the  utility  of  the  primate  model  for  investigations  of  physiologic 
function  in  relation  to  specific  sensory  receptors.   Description  of  matura- 
tional  sequences  and  histological  characterizations  is  prerequisite  to 
recognition  of  potential  abnormalities  of  the  somatosensory  system  that  could 
be  implicated  in  the  sudden  infant  death  syndrome. 

Proposed  Course:   Funding  for  one  additional  year  is  anticipated. 

Project  Officer:   Jane  Showacre,  Ph.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 


Contract  Number:   NOl  HD  5-2812 

Contract  Title:   Neural  Mechanisms  Involved  in  the  Function  of  the  Upper 
Respiratory  Tract 

Contractor:   University  of  Toronto 
Toronto,  Canada 

Money  Allocated:   $49,924  (November  1,  1975  to  October  31,  1976) 

Ob.jectives :   To  characterize  the  effects  of  stimuli  delivered  to  the  upper 
respiratory  tract  and  adjacent  regions'  on  neurons  of  the  caudal  bradn  stem 
which  are  concerned  with  the  respiratory  function  in  adult  cats  and  in 
kittens  in  the  age  range  of  one  to  five  weeks;  to  determine  if  there  is  any 
difference  in  the  pattern  of  respiratory  neural  susceptibility  to  laryngeal- 
pharyngeal  feedback. 

Findings :   Studies  in  the  kitten  indicated  that  in  constrast  to  the  adult  cat 
50  percent  of  the  respiratory  neurons  have  no  excretory  input  but  can  be 
suppressed  only  by  stimuli  applied  to  the  upper  respiratory  tract.   The  findings 
suggest  that  upper  airway  stimuli  produce  apnea  more  readily  in  the  infant 
animal  than  in  the  adult  because  the  respiratory  cells  in  the  infant  are  more 
sensitive  to  feedback.   Recordings  of  cells  in  the  brain  stem  showed  that  the 
proportion  of  cells  which  have  input   from  lung  receptors  is  the  same  in  the 
cat  and  the  kitten,  but  the  proportion  of  cells  with  no  input   is  greater 
in  the  infant  animal.   The  data  imply  an  immaturity  in  the  synaptic  connections 
of  kitten  neurones. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Certain 
characteristics  of  the  sudden  infant  death  syndrome  that  have  been  described 
strongly  suggest  that  maturational  failures  in  brain  stem  neurons,  particularly 
those  involved  in  respiration,  may  contribute  significantly  to  the  occurrence 
of  the  fatalities.   Factors  associated  with  maturation  may  influence  the 
vulnerability  of  the  infant  to  apnea.   Definition  of  the  period  when  a  kitten 
is  most  susceptible  to  feedback  from  the  upper  respiratory  tract  will  enable 
studies  to  proceed  on  the  effects  of  sleep  and  of  other  factors  that  increase 
receptive  sensitivity  leading  to  increased  intensity  of  the  apneic  response 
or  increased  duration  of  the  period  of  vulnerability. 

Proposed  Course:   Funding  for  one  additional  year  is  anticipated. 

Project  Officer:   Jane  Showacre,  Ph.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 

Contract  Number  :   NOl  HD  3-2772 

r 

Contract  Title:   Development  of  Animal  Models  for  Studies  of  Sudden 
Infant  Death  Syndrome  (SIDS) 

Contractor:   University  of  Oxford 

Nuffield  Institute  of  Medical  Research 
Oxford,  England 

Money  Allocated:   $165,657  (March  15,  1975  to  June  3,  1976) 

Objectives :   The  objectives  of  this  project  include:   (1)  a  detailed  and 
critical  examination  of  the  relationship  between  swallowing  and  breathing 
in  developing  animals;  and  (2)  a  determination  of  the  relationship  between 
reflex  apnea  and  arrest  of  breathing.   The  former  objective  involves  the  char- 
acteristics of  the  upper  airway,  the  single  unit  of  superior  laryngeal  nerve 
(SLN)  with  age  in  the  animal  and  receptors  involved  in  reflex  responses  to 
laryngeal  stimulation.   The  latter  include  studies  of  the  cardiovascular 
changes  during  laryngeal  induced  apnea  and  the  functional  aspects  of  the 
upper  airway  defense  mechanisms  in  newborn  animals. 

Findings  :•  The  roles  of  superior  laryngeal  nerve  and  upper  airway  sensory 
pathways  and  their  relationship  with  swallowing,  breathing  and  apnea  have  been 
studied  on  several  species  of  animals  (lamb,  cat,  rabbit  and  dog).   Reflex 
defense  of  the  airway  and  its  interrelationship  with  deglutition  during  devel- 
opment is  essential  in  assessing  failure  of  either  of  the  complex  functions. 
The  number  and  distribution  of  specific  receptors  appear  to  be  differentially 
influenced  by  the  nature  of  stimulus,  and  both  reflex  deglutition  airway- 
defense  may  be  modified.   Receptors  involved  in  the  reflexes  are  monitored 
chronically  to  define  the  varients  of  physiological  function  that  may  either 
alone  or  in  combination  produce  a  SIDS-like  condition.   Current  emphasis  is 
on  studies  of  the  neurophysiology  of  deglutition  and  associated  airway  defense 
mechanism.   Chronic  monitoring  is  providing  critical  information  concerning  the 
effect  of  state  consciousness,  sleeping  and  waking  among  newborn  lambs.   Data 
concerning  reflexes  of  cardiopulmonary  changes  during  sleeping  and  waking 
phases  are  being  collected  by  biotelemetry  methods. 

Significance  to  Biomedical  Research  and  the  Programs  of  the  Institute:   This 
body  of  data  and  the  combination  of  systems  and  parameters  to  be  studied  will 
greatly  augment  the  use  of  the  lamb  and  kitten  models  in  the  elucidation  of 
the  etiology  of  SIDS. 

Proposed  Course:   Continuation  of  this  project  will  not  exceed  T.  years. 

Project  Officer:   Joseph  C.  Hwang,  Ph.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 


Contract  Number:   NOl  IID  4-2817 

Contract  Title:   Proposed  Analysis  of  a  Major  Cause  of  the  Sudden  Infant 
Death  Syndrome  (SIDS) 

Contractor:   M.  S.  Hershey  Medical  Center 
Pennsylvania  State  University 
College  of  Medicine 
Hershey,  Pennsylvania  17033 

Money  Allocated:   $49,800  (February  15,  1974  to  September  14,  1975) 

Objectives:   To  determine  through  the  study  of  postmortem  anatomic  parameters 
the  validity  of  the  hypothesis  that  alveolar  hypoventilation  during  sleep 
(including  apneic  spells)  constitutes  the  final  pathway  of  death  in  the  sudden 
infant  death  syndrome. 

Findings :   Anatomopathologic  data  in  SIDS  victims  compared  to  that  obtained 
in  infants  dying  of  other  causes  have  produced  evidence  showing  chronic  under- 
ventilation  of  the  lungs  and  alveolar  hypoxemia.   These  findings  include  hyper- 
trophy and  hyperplasia  of  smooth  muscle  fibers  in  the  media  of  small  pulmonary 
arteries,  increased  weight  of  the  cardiac  right  ventricle,  erythropoeisis  in 
the  liver,  abnormal  retention  of  brown  fat,  and  a  progressive  postnatal  (but 
not  a  fetal)  growth  retardation.   In  addition,  63  percent  of  victims  had  a 
subnormal  and  23  percent  an  enlarged  volume  of  glomic  cells  in  their  carotid 
"bodies  which  may  contribute  to  abnormalities  in  ventilatory  control.   The 
work  on  this  contract  progressed  satisfactorily  and  was  achieved  within  the 
assigned  time. 

Significance  to  Biomedical  Research  and  Programs  of  the  Institute:   The 
sudden  infant  death  syndrome  is  the  leading  cause  of  death  in  the  United 
States  between  the  age  of  one  month  and  one  year.   The  work  accomplished 
on  this  contract  has  indicated  that  the  victims  are  not  completely  normal  but 
have  subtle  defects  which  contribute  to  their  death.   This  research  relates 
directly  to  the  Institute's  SIDS  research  program  directed  at  increasing  the 
understanding  of  underlying  mechanisms  of  the  syndrome,  identifying  infants 
at  risk  of  becoming  victims,  and  exploring  preventive  approaches. 

Proposed  Course:   This  contract  has  terminated. 

Project  Officer:   Eileen  G.  Hasselmeyer,  Ph.D. 
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Pregnancy  and  Infancy  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl  HD  3-2768 

Contract  Title:   Sudden  Death  in  Cats:   A  Spontaneously  Occurring  Model 
for  Sudden  Infant  Death  Syndrome  (SIDS)  in  Man 

Contractor:   Washington  State  University 
Pullman,  Washington 

Money  Allocated:   $328,444  (April  1,  1975,  to  February  29,  1976) 

Objectives:   The  focus  of  this  contract  is  on  the  development  of  predictive 
parameters  which  can  be  used  to  determine  that  death  is  likely  to  occur  to  a 
given  animal  within  a  litter.   Standards  for  rest  and  activity,  in  terms  of 
body  temperature,  weights,  serum  Ca,  P,  and  glucose,  trace  elements,  electro- 
cardiograms, and  morphometric  analysis'  of  pulmonary  vasculature  will  be 
considered.   Bacterial  and  viral  flow  of  the  potential  SIDS  colon)'  will  be 
carefully  monitored  to  determine  the  relationship  of  viral  agents  to  SIDS 
and  non-SIDS  deaths.   Electrophysiologic  studies  will  be  conducted  in  all 
litters  of  kittens  from  SIDS  lines  in  the  susceptible  age  range  of  2  weeks  to 
4  months,  which  resembles  SIDS  in  human  newborns. 

Findings:   During  the  02  year,  basic  information  concerning  viral  and  bacterial 
investigation,  pathophysiology  and  epidemiology  studies  was  collected.   Although 
these  data  did  not  yield  new  SIDS  leads,  they  provide  valuable  background  for 
other  investigators  using  kittens  as  a  research  tool.   Good  colony  management 
during  the  02  year  succeeded  in  reducing  mortality  from  infection  and  other 
causes,  from  53  percent  to  20  percent.   This  reduction  of  deaths  also  reduced 
the  number  of  SIDS-like  deaths.   Epidemiologic  data  failed  to  demonstrated  any 
association  of  SIDS  with  pathological  cause. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   The 
availability  of  genetic  lines  of  cats  which  produce  kittens  susceptible  to 
SIDS-like  deaths  was  considered  initially  a  valuable  resource  for  experimental 
study  of  the  causes  of  SIDS.   No  such  genetic  animal  model  has  heretofore  been 
produced. 

Proposed  Course:   In  association  with  the  reduction  in  the  number  of  SIDS-like 
deaths,  it  has  been  determined  that  a  strain  of  cats  with  a  genetically 
determined  susceptibility  to  SIDS  is  not  likely  to  be  defined.   The  Institute, 
therefore,  declined  to  continue  this  contract. 

Project  Officer:   Joseph  C.  Hwang,  Ph.D. 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Growth  and  Development  Branch 

The  Growth  and  Development  Branch  (GDB)  one  of  the  three  extramural  programs 
of  the  Center  for  Research  for  Mothers  and  Children,  is  concerned  with  the 
period  of  human  growth  and  development  from  infancy  to  maturity.   While 
supporting  a  wide  variety  of  research  and  training  for  research  related  to 
childhood,  the  GDB  has  given  special  attention  to  four  problem  areas: 
Nutrition  and  Malnutrition;  Learning  and  Learning  Disabilities;  The  Impact  of 
Childhood  Illness  on  Child  Development;  and  Problems  of  Growth  and  Physio- 
logical Maturation. 

During  this  reporting  period,  the  GDB  sponsored  two  conferences  and  produced 
three  scientific  publications.   A  conference  was  held  entitled  "Development 
of  Host  Defenses."   This  was  planned  as  a  workshop  focusing  on  the  developing 
human  organism  and  assessing  available  knowledge  on  how  immunologic  competence 
is  achieved.   The  participants  presented  data  on  the  maturation,  of  immuno- 
logic cells  and  how  they  function.   The  intricacy  of  cellular  interactions 
needed  for  realization  of  a  competent  defense  system  were  highlighted.   The 
latest  information  on  other  cellular  and  non-cellular  components  of  the  immune 
system  were  presented.   The  goal  was  to  assess  available  information  for 
understanding  the  uniqueness  as  well  as  the  time  linked  vulnerable  periods 
of  the  developing  human  organism  for  combatting  infections  and  disease. 

The  second  conference  was  entitled,  "Implications  of  Basic  Speech  and  Language 
Research  for  the  School  and  Clinic."  At  this  meeting  an  effort  was  made  to 
bridge  some  of  the  gaps  that  exist  between  fundamental  research  of  the  type 
supported  by  the  GDB,  on  the  one  side,  and  clinical  and  pedogogical  application 
on  the  other.   Through  an  examination  of  present  knowledge  of  the  processes 
basic  to  speech  and  language .  the  24  participants  attempted,  to  identify  areas 
for  application  to  language-related  therapy  for  clinical  populations  and 
stimulation  for  normal  infant  and  child  development.   This  conference  was 
the  sixth  in  the  GDB's  "Communicating  by  Language"  series. 

The  GDB  also  published  two  conference  proceedings  and  a  booklet  on  "Malnutrition 
Learning  and  Behavior."   The  proceedings  of  a  conference  on  "Nutrient  Require- 
ments in  Adolescence"  was  published  by  the  MIT  Press.   Fifty  participants 
representing  nutrition,  anthropometry,  clinical  endocrinology,  pediatrics, 
biochemistry  and  related  fields  attended  the  conference.   This  publication 
presents  the  recent  research  results  and  views  of  a  wide  range  of  scientists 
who  have  focused  their  expertize  on  the  growing  adolescent  and  his  nutritional 
needs.   Distribution  of  a  research  information  booklet  with  the  same  title 
was  coordinated  with  the  appearance  of  the  book. 

Brain  Function  and  Malnutrition:   Neuropsychological  Methods  of  Assessment 
published  by  John  Wiley,  New  York  describes  how  the  evaluation  of  human  brain 
function  requires  a  multidisciplinary  effort  involving  developmental  neuro- 
psychology; sensory  psychophysics ;  clinical  and  quantitative  electroencepholo- 
graphy;  biomathematics  of  signal  analyses;  and  the  nutritional  sciences. 
Original  papers  report  upon  basic  methodological  principles  for  research  upon 
brain  function;  innovative  mathematical/computer  algorithms  for  the  analyses 
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of  brain  function;  the  consequences  of  neonatal  anoxia  and  sensory  deprivation 
as  well  as  malnutrition  upon  brain  function;  and  the  complexities  of  field 
and  laboratory  studies  in  assessing  the  interacting  influences  of  several 
insults  (e.g.,  malnutrition;  neonatal  anoxia;  and  sensory  deprivation)  upon 
brain  development  and  function. 

The  GDB  also  produced  a  booklet  entitled,  "Malnutrition,  Learning,  and 
Behavior."   This  publication  is  an  updated  report  to  replace  the  earlier 
"best  seller"  entitled  Malnutrition  and  Learning.   The  new  booklet  not  only 
summarizes  findings  from  overseas  locations  where  severe  malnutrition  is 
pandemic  but  also  presents  information  on  anemia  (the  most  common  form  of 
malnutrition  in  young  children  in  the  U.S.)  and  on  hunger  as  these  influence 
behavior  and  school  performance. 

Training  for  Research 

Three  areas  of  research  training  were  of  primary  concern  to  the  GSD  Branch 
during  1975.   The  first  was  multidisciplinary  research  on  biological  and 
behavioral  aspects  of  adolescence.   The  second  area  included  basic  and 
clinical  research  training  in  a  limited  number  of  biomedical  areas  with 
developmental  pharmacology,  developmental  immunology,  human  genetics,  and 
developmental  neurochemistry  seen  as  having  high  priority.   The  third  area 
was  in  research  training  in  the  behavioral  sciences,  primarily  in  developmental 
psychology  with  a  special  emphasis  on  language,  cognition  and  human  learning. 

The  GDB  supports  two  types  of  research  training  programs  in  these  areas: 
training  grants  and  fellowships.   In  FY  1975,  a  total  of  $2,455,000  was 
obligated  for  training  grants  and  fellowships.   Of  this  amount,  $487,000  was 
committed  for  fellowships  and  the  rest  for  training  grants.   In  addition 
$605,000  was  obligated  for  research  career  awards. 

Clinical  Trials 

The  Growth  and  Development  Branch  is  currently  reporting  all  support  of  clinical 
trials  each  year.   This  is  being  done  using  the  guidelines,  formulary  and 
definition  of  a  clinical  trial  provided  by  the  NIH  for  the  Institute.   The 
clinical  trials  identified  within  the  GDB  within  the  last  year  fell  mainly 
into  two  general  groups.   In  the  one  group  are  biomedical  clinical  trials 
which  deal  with  such  diverse  interventions  as  surgery,  antibiotic  therapy, 
and  functional  tests  of  white  blood  cells.   The  second  group  of  clinical 
trials  are  in  the  area  of  nutrition  and  involve  a  nutrition  intervention 
design. 

Nutrition  and  Malnutrition 

Nutrition  research  supported  by  the  Growth  and  Development  Branch  reflects 
the  multidisciplinary  implications  of  adequate  or  improper  nutrient  intake 
and  utilization.   Emphasis  continues  to  be  placed  on  the  role  of  nutrition  in 
physiological  and  intellectual  development,  and  the  important  interactions 
among  nutrition,  behavior  and  environment.   Studies  of  the  metabolic,  cellular 
and  behavioral  correlates  of  the  initiation  of  obesity  in  infancy,  childhood 
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or  adolescence  are  another  area  of  program  interest.   Several  investigators 
supported  by  the  Branch  are  conducting  diverse  studies  with  the  aiiii  o.t  more 
clearly  defining  the  role  of  nutritional  factors  in  cell  growth,  organ 
development  and  function,  body  composition,  metabolism  of  nutrients  in  early 
life,  and  the  physiology  of  normal  and  abnormal  growth.   Special  attention 
is  being  addressed  to  better  defining  the  role  of  undernutrition  or  of  specific 
nutrients  in  the  development  of  immune  competence  and  the  ability  to  withstand 
disease. 

The  unravelling  of  the  prenatal  and  postnatal  role  of  nutritional  factors, 
particularly  as  related  to  developmental  disabilities  receives  continuing 
attention.   Severe  malnutrition  during  prenatal  life  and/or  infancy  in 
animals  and  man  has  been  shown  to  decrease  the  number  of  brain  cells  signifi- 
cantly and  to  alter  brain  structure  in  animals  and  probably  in  man.   These 
changes  are  associated  with  mental  retardation  and  behavioral  change  which 
appears  to  be  permanent  and  nonreversible.   There  has  been  major  shift  of 
emphasis  away  from  the  clinical  concept  of  mental  retardation  and  toward 
impaired  development  of  intellectual,  social  and  motivational  competence. 
Many  questions  remain  to  be  answered.   Are  the  changes  in  behavioral  function- 
ing irreversible  or  are  they  only  delayed  but  remediable  through  intervention? 
Is  caloric  deficit  or  protein  deficiency  implicated  in  low  birth  weight  and 
retarded  development?   Can  changes  in  mother-infant  relationships  brought 
about  in  the  prevailing  social  setting  remedy  much  of  the  problem?   Both 
animal  and  human  studies  are  underway  directed  to  these  questions. 

Adolescence  represents  one  of  the  most  complex  and  critical  stages  in  human 
development  and  relatively  little  is  known  about  nutrient  requirements  during 
this  period.   Current  dietary  recommendations  for  individuals  during  the 
years  of  pubertal  growth  and  maturation  are  mostly  extrapolated  from  early 
childhood  and  adult  data;  very  few  well-controlled,  quantitative  studies 
of  nutrient  requirements  have  been  reported  for  adolescents  of  either  sex. 
The  adverse  developmental  and  long-range  health  implications  of  improper 
nutrient  intake  during  the  adolescent  growth  spurt  and  subsequent  period 
of  maturation  also  need  to  be  determined.   A  better  definition  of  the 
nutritional  requirements  of  adolescent  mothers  in  terms  of  their  fetus  in 
combination  with  their  own  developing  body  is  urgently  needed. 

Since  the  nutritional  implications  of  several  chronic  health  problems  in 
children  are  unknown,  NICHD  will  entertain  proposals  relevant  to  this  research 
question.   These  conditions  include:   low  birth  weight,  congenital  heart 
disease,  congenital  drug  addiction,  offspring  of  diabetic  mothers,  sickle 
cell  anemia,  childhood  asthma,  juvenile  diabetics,  otitis  media,  hyperkinesis , 
and  children  receiving  antibiotics  prophylactically ,  e.g.,  for  rheumatic 
fever.   Currently,  the  GDB  is  funding  studies  dealing  with  the  developmental 
implications  of  low  birth  weight,  congenital  heart  disease  and  otitis  media. 

While  the  metabolic  mechanisms  involved  and  their  interrelationships  have 
not  yet  been  well  defined,  it  is  known  that  nutrient  requirements  are 
increased  in  stress  situations,  such  as  infectious  disease  processes,  burns 
injury  and  surgery.   Also,  there  is  evidence  that  the  premature  or  neonatal 
infant  will  respond  metabolically  in  a  different  manner  than  older  individuals 
to  a  stress  requiring  an  increased  supply  or  available  energy.   While  the 
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use  of  high  caloric  liquid  diets  and  intravenous  hyperalimentation  are 
promising  approaches  to  better  definition  of  the  stress/nutrient  interrela- 
tionships as  well  as  being  effective  supportive  measures,  much  additional 
research  is  still  needed  in  this  area. 

Research  supported  by  GDB  is  seeking  to  define  the  processes  leading  to 
obesity,  a  major  problem  in  U.S.  children  and  one  which  contributes 
significantly  to  major  disabilities  and  diseases  in  later  life.   Limited 
animal  data  suggest  a  possible  origin  of  obesity  during  the  fetal  period. 
A  better  understanding  of  the  underlying  mechanisms  of  obesity  onset  in 
pregnancy,  infancy  or  adolescence  will  provide  the  base  for  research  on 
appropriate  preventive  and  intervention  efforts.   Current  studies  include 
exploration  of  the  appetite  control  mechanisms  as  well  as  behavioral  factors 
associated  with  obesity. 

Learning  and  Learning  Disabilities 

An  individual  may  be  appropriately  considered  learning  disabled  when  he  or 
she  exhibits  a  disorder  in  one  or  more  of  the  basic  psychological  processes. 
The  GDB  supports  research  both  in  learning  and  cognitive  developn-.ent  and 
research  in  specific  learning  disabilities.   The  former  concerns  general 
mechanisms  and  parameters  tnat  cut  across  a  variety  of  learning  problems. 
The  latter  concerns  research  targeted  to  specific  learning  disabilities. 

The  clarification  of  the  neurobiological  mechanisms  involved  in  learning, 
memory  and  cognition  is  one  of  the  great  challenges  for  developmental  neuro- 
psychology and  molecular  biology.   The  understanding  of  the  molecular  coding 
of  an  individual  experience  in  a  neuronal  cell  and  its  constituents  and  the 
storage  of  information  by  a  change  in  the  interneuronal  connectivity  within 
the  neuronal  networks  are  current  issues  of  research.   Included  in  these  efforts 
are  studies  of  protein  synthesis,  metabolic  activity,  neurotransmitter  sub- 
stances, and  electrophysiological  activity  of  neuronal  systems  involved  in 
learning  and  memory.   In  the  larger  perspective  much  attention  is  being  given 
to  the  specialization  of  the  cerebral  hemispheres  in  the  mediation  of  specific 
cognitive  tasks  and  processes.   The  quantification  of  electrophysiological 
asymmetries  in  the  human  brain  during  specific  cognitive  operations  is  one 
attempt  to  shed  light  on  this  important  research  problem.   Additionally,  the 
study  of  genetic  mechanisms  underlying  specific  cognitive  abilities  is  an 
active  area  of  research. 

While  it  is  apparent  that  learning  and  cognition  have  a  physiological  basis, 
and  that  the  study  of  the  molecular  and  electrophysiological  mechanisms  is 
necessary,  it  is  also  true  that  information  concerning  the  function  of  early 
social  and  physical  environment  upon  brain  development  and  learning  capacity 
is  of  the  greatest  importance. 

Because  of  the  relationship  between  stimulation  and  capacity  to  learn,  it  is 
neither  desirable,  nor  at  times,  possible  to  separate  social  and  personality 
factors  from  studies  of  basic  learning.   The  child  is  not  merely  a  passive 
subject  who  responds  to  stimuli.   More  and  more  studies  are  coming  to  emphasize 
the  infant  and  child  as  agent  who  acts  upon  and  interacts  with  his  environment. 
A  good  many  variables  concerning  the  nonintellectual  components  of  learning 
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ability  have  been  and  continue  to  be  studied. 

The  fact  that  many  variables  may  be  implicated  in  the  learning  process  can, 
perhaps,  best  be  illustrated  in  the  various  studies  of  nutrition  and  mental 
development  supported  by  the  Institute.   The  question  is  not  only  whether 
there  is  a  relationship  between  nutrition  and  mental  development,  but  the 
relative  weighted  contributions  of  the  factors  of  nutrition  and  social  stimu- 
lation to  mental  development.   For  example,  the  mediating  mechanisms  of 
nutrition  on  attention,  energy  level,  and  motivation  are  integral  to  the 
problem. 

The  term  "specific  learning  disability"  may  be  appropriately  applied  to  those 
children  who  do  not  have  difficulty  in  learning  in  general,  but  rather  to 
those  children  who  have  a  particular  or  specific  difficulty  in  learning.   The 
disabilities  most  commonly  found  with  such  children  are  in  the  areas  of  lan- 
guage and  mathematics.   They  have  difficulties  in  acquiring  the  spoken  word 
and  in  learning  to  read,  to  use  written  language,  to  spell,  to  tell  time,  or 
to  calculate.   These  children  have  such  difficulties  even  though  they  are  not 
primarily  mentally  retarded,  emotionally  disturbed,  or  sensorially  impaired. 

The  ability  to  hear  and  understand  language  (audition)  has  been  called  the 
"social  sense."  Audition  is  the  primary  way  the  individual  maintains  contact 
with  his  environment  throughout  the  day  and  night.   It  is  also  the  basic 
avenue  for  learning  language  and  other  cognitive  functions.   By  definition, 
children  with  specific  deficits  in  auditory  language  are  able  to  hear  quite 
well,  but  they  are  not  able  to  understand  what  they  hear.   While  there  are 
many  different  theories  concerning  the  causes  of  such  perplexing  problems, 
the  final  answer  has  yet  to  be  found.   To  help  understand  this  form  of  specific 
learning  disability,  the  Branch  has  supported  a  variety  of  fundamental  research 
projects  with  those  children  whose  language  development  is  following  a  normal 
sequence  and  others  with  abnormal  language  development.   For  example,  we  have 
supported  a  longitudinal  study  of  language  in  preschool  children  studying  both 
the  semantic  and  grammatical  aspects  of  their  language  development.   The 
results  to  date  have  provided  new  insights  into  the  stages  of  development  of 
language  acquisition. 

We  are  also  currently  attempting  to  determine  the  cognitive-semantic  precursors 
and  correlates  of  language  acquisition.   An  effort  is  being  made  to  assess 
empirically  whether  prelinguistic  and  early  linguistic  infants  can  make 
distinctions  between  and  within  semantic  categories  in  visually  presented 
events  and  whether  the  ability  to  make  such  distinctions  is  related  to  the 
comprehension  of  speech. 

Many  children  with  disorders  of  language  are  able  to  understand  spoken  words 
but  are  deficient  in  using  speech  to  express  themselves.   Their  general 
intelligence  and  emotional  controls  are  good,  they  perform  well  in  nonverbal 
activities  and  on  verbal  tasks  that  do  not  require  an  oral  response. 

While  some  children  with  extreme  expressive  impairments  have  no  spoken  language, 
a  larger  number  have  milder  impairments  which  are  often  overlooked  until  they 
are  five  or  six  years  old.   To  shed  some  light  on  the  mysteries  of  speech  and 
language  disorders  such  as  apraxia,  the  Branch  has  studied  speech  production 

281 


in  the  Infant.   One  recently  supported  research  project  measured  voice  onset- 
time  from  spectrograms  (pictures  of  speech)  of  apical  stops  (d  and  t-like 
sounds)  produced  by  young  children  acquiring  American  English.  Stops  were 
measured  from  children  recorded  regularly  between  6  months  to  4  1/2  years. 
The  earliest  examples  of  stops,  around  6  months  of  age,  were  found  to  have 
uniform  distribution  along  the  voice-onset  continuum.   Later,  the  distribution 
of  apical  stops  collapsed  into  an  interval  corresponding  to  that  of  American 
English  /d/,  and  with  further  development  some  apical  stops  were  added  in 
the  range  of  /t/. 

Unlike  language  acquired  through  the  auditory  system,  visual  language  for  the 
most  part  must  be  taught  to  a  child.   Why  language  learned  through  the  eye  is 
so  much  more  difficult  than  through  the  ear  is,  in  fact,  a  serious  scientific 
question  yet  fully  to  be  explained  (Kavanagh  and  Mattingly:  Language  by  Ear 
and  by  Eye . ) 

The  Growth  and  Development  Branch  has,  since  1964,  acknowledged  the  importance 
of  this  area  and  supported  fundamental  research  into  the  nature  of  the  reading 
process  in  order  to  provide  a  knowledge  base  .from  which  a  solution  might  be 
found.   We  have  determined  that  reading  and  listening  do  not  appear  to  be 
parallel  processes  as  was  once  commonly  thought.   Reading  appears  rather  to  be 
parasitical  on  spoken  language,  exploiting  the  reader's  awareness  of  the  con- 
tents of  his  short-term  memory. 

Mathematics  is  a  special  form  of  symbolic  language.   Like  other  forms  of  visual 
language,  the  skills  of  counting  and  calculating  must  be  taught,  and  failure 
to  learn  mathematics  may  be  due  to  many  causes  including  poor  teaching  or 
limited  intellectual  capacity.   But  given  normal  intelligence  and  proper  teach- 
ing and  motivation,  there  are  some  children  with  a  specific  learning  difficulty 
for  quantification,  a  disorder  referred  to  as  "dyscalculia. " 

The  G&D  Branch  has  recognized  the  need  for  basic  research  in  this  area  and  plans 
to  seek  proposals  which  may  help  us  to  understand  this  handicapping  condition. 
We  have  not  as  yet  supported  specific  research  in  this  area.   Our  basic  research 
program  in  language  and  cognitive  development  is  providing  valuable  baseline 
information. 

There  are  two  kinds  of  "normative"  data  that  need  to  be  established  for  newborns, 
infants,  and  children  before  it  is  possible  to  detect  and  characterize  depar- 
tures from  "normal"  and  "optimal"  functioning  or  to  identify  "abnormalities" 
of  sensory  development  and  functioning.   The  first  is  an  estimate  of  the  "norm" 
of  characteristics  of  sensory  functioning  in  the  general  population  of  newborns, 
infants,  and  children.   It  is  also  desirable  to  establish  a  "psychophysiological" 
norm  that  refelcts  the  optimal  psychophysiological  status  in  newborns,  infants 
and  children,  as  defined  by  a  history  of  optimal  health  care  and  health  status. 
With  these  two  populations  in  mind  it  is  necessary  to  develop  statistical  norms 
on  specific  sensory  tasks  in  all  the  sensory  modalities  for  newborns,  infants 
and  children. 

In  addition  to  learning  disorders  of  cognitive  functioning  traditionally 
associated  with  visual  and  auditory  sensory  processes  there  are  other  "social" 
senses  involving  the  somesthetic  (touch)  and  vestibular  (movement)  sensory 

282 


i 


modalities  which  when  impaired  in  functioning  result  in  learning  disorders  of 
social/emotional  development.   The  somesthelic  and  vestibular  sensory  modalities 
are  the  primary  sensory  modalities  for:   a)  the  development  of  attachment 
behaviors  between  parents  and  their  children;  b)  the  development  of  "basic 
trust"  and  pro-social  behaviors;  c)  the  prevention  of  emotional  disturbances 
in  children  including  hyperactivity,  hyperreactivity  and  movem.ent  stereotypes, 
e.g.,  head-banging  and  self-mutilative  behaviors;  and  d)  the  prevention  of 
alienation  in  the  broader  social  sense. 

It  is  recognized  and  emphasized  that  learning  disorders  of  social/emotional 
development  interact  with  and  contribute  to  learning  disorders  of  cognitive/ 
intellectual  development  and  that  a  comprehensive  program  in  learning  dis- 
abilities must  include  the  study  of  both,  and  particularly,  their  interactions. 
This  becomes  self-evident  when  it  is  recognized,  for  example,  that  neonatal 
anoxia  damages  the  somesthetic  and  vestibular  sensory  modalities  and  other 
brain  structures,  e.g.,  the  cerebellum  which  are  also  damaged  by  somatosensory 
deprivation.   This  double  insult  or  injury  becomes  particularly  relevant  as 
data  increasingly  link  these  early  insults  and  neural  structures  to  learning 
disabilities  in  the  cognitive  and  social/emotional  domains.   Basic  research 
programs  are  directed  at  clarifying  the  specific  relationships  between 
developmental  sensory  dysfunctions  and  cognitive-social/emotional  learning 
disabilities . 

A  number  of  neuropsychological  studies  of  neonatal  anoxia  in  the  nonhuman 
primate  have  demonstrated  the  presence  of  many  lesions  throughout  the  brain. 
Neonatal  anoxia  at  birth  results  in  damage  not  only  at  the  time  of  insult 
but  many,  years  later  at  adulthood. 

Windel  has  argued  that  human  newborns  that  require  resusitation  have  de  facto 
brain  damage.   Since  the  incidence  of  newborn  resusitation  is  known  to  be  as 
high  as  15  percent  in  some  hospitals,  it  becomes  imperative  to  determine  to 
what  extent  anoxia  occurs  with  varying  degrees  of  resusitation  and  the  conse- 
quences that  this  has  upon  sensory  and  cognitive  functions.   It  is  known  that 
certain  obstetric  medications  frequently  depress  respiratory  activity  in  the 
newborn  and  thus  contribute  to  anoxic  states  in  the  newborn.   The  consequences 
of  obstetric  medication  upon  sensory  and  cognitive  functions  need  systematic 
study  since  studies  have  documented  long-term  residual  effects  (30  days)  of 
obstetric  medication  upon  newborn  learning  processes. 

A  large  body  of  systematic  data  derived  from  experimental  animal  studies  and 
clinical  human  studies  have  documented  the  extensive  emotional  and  social 
disabilities  that  result  from  separation  and  isolation  of  the  offspring  from 
its  mother.   Systematic  studies  are  needed  to  determine  the  efficiency  of" 
somatosensory  stimulation  enrichment  programs  for  newborns,  infants  and 
children  who  are  subjected  to  varying  degrees  of  somatosensory  deprivation 
associated  with  isolation  and  immobilization. 

The  pharmacological  treatment  of  developmental  behavioral  disorders  is  being 
criticized  with  increasing  frequency  by  physicians,  psychopharnacologists  and 
parents  alike.   Questions  have  been  raised  concerning  the  extent  to  which 
children  in  classrooms  are  being  medicated  to  maintain  an  orderly,  quiet 
classroom  rather  than  meeting  the  therapeutic  needs  of  the  child.   Since  the 
long-term  consequences  of  chronic  drug  usage  in  children  to  control  "undesir- 

283 


able"  kinesthetic  behaviors  is  unknown,  the  soundness  of  this  health  practice 
is  being  increasingly  questioned.   These  concerns  have  naturally  led  to  the 
consideration  of  other  therapeutic  techniques  that  are  not  pharmacological  in 
nature  for  the  treatment  of  the  kinesthetic  behavioral  disorders.  There  are 
three  different  behavioral  therapeutic  approaches  that  have  met  with  some 
success  in  the  treatment  of  the  development  kinesthetic  behavioral  disorders 
but  which  require  systematic  study  and  evaluation.   These  are:  a)  behavioral 
modification,  b)  bio-feedback  training,  and  c)  the  somatic  therapies. 

Impact  of  Childhood  Illness  on  Child  Development 

—. _ . y 

The  Growth  and  Development  Branch  is  interested  in  how  the  developing  human 
organism  produces  a  defense  system  to  combat  the  foreign  environment  into 
which  it  is  thrust  after  a  full  term  of  premature  gestation.   Because  of 
possible  intrauterine  infections  and  disease,  it  is  necessary  to  understand 
these  defenses  at  very  early  maturational  ages.   Proper  body  defenses  require 
reactivity  to  and  recognition  of  foreignness  in  the  guise  of  infectious  agents, 
pollens,  dust,  pollution  from  the  external  man-made  environment,  new  forms  of 
nutrients,  chemicals  and  drugs.   In  addition,  the  immune  system  is  called 
upon  to  recognize  its  own  cells  as  "self"  and  not  react  destructively  against 
them.   There  is  also  the  continuous  need  for  constant  surveillance  to  clear 
the  body  of  old  and  worn  out  cells  and  to  monitor  for  the  prevention  of 
malignancy.   Such  studies  require  very  sophisticated  research  approaches. 

Premature  babies  are  particularly  vulnerable  to  increased  morbidity.   Infec- 
tion is  one  of  the  major  problems  of  perinatal  medicine.   The  gram-negative 
bacteria  has  long  been  i-esponsible  for  the  majority  of  systemic  infections 
of  the  newborn.   In  the  1970 's  the  occurrence  of  Group  B  streptococcal  neo- 
natal infections  has  been  on  the  increase  so  that  today  this  organism 
(especially  type  3)  as  well  as  gram-negative  bacteria  lead  as  the  infectious 
agents  most  commonly  implicated  in  the  newborn  period.   Interest  in  these 
research  areas  will  continue  to  be  of  great  interest  to  GDB.   To  help  stimulate 
research  in  this  important  area,  a  conference  was  planned  entitled,  "Develop- 
ment of  Host  Defenses."   This  was  organized  as  a  workshop  and  centered  around 
completed  and  needed  studies  of  immunologic  mechanisms  essential  for  realization 
of  adequate  neonatal  host  defenses. 

Another  GDB  research  focus  is  developmental  pharmacology.   Pharmacologic 
agents  in  pregnancy  and  the  pediatric  age  groups  are  too  frequently  used 
empirically,  without  available  knowledge,  to  properly  guide  the  physician 
providing  therapy.   It  obviously  is  not  enough  to  reduce  dosages  on  the  basis 
of  continuing  changes  in  the  size,  weight  or  chronological  age  of  the  patient. 
More  knowledge  is  needed  on  specific  drug  action  in  the  developing  human 
organism.   Without  such  knowledge,  toxic  levels  as  well  as  inadequate  therapy 
could  result.   These  considerations  are  now  especially  important  because  of 
the  marked  increase  in  the  use  and  exposure  not  only  to  therapeutic  agents 
but  also  to  environmental  chemicals  which  are  potentially  harmful  to  children. 

GDB  supported  studies  indicate  that  postnatal  malnutrition  in  infants  can 
adversely  affect  immunologic  competence  especially  in  the  area  of  cellular 
immunity  which  is  mediated  by  the  T-lymphocyte ,  a  white  blood  cell  dependent 
on  the  presence  of  the  thymus  at  birth.   A  follow  up  of  these  same  children 
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after  nutritional  supplementation  revealed  that  not  all  indivuduals  showed 
recovery  of  these  immunologic  parameters.   It  is  possible  that  immunologic 
deficits  occur  as  a  result  of  postnatal  as  well  as  prenatal  nutritional 
deprivation.   Certain  infants  at  a  critical  time  in  development  may  abolish 
or  significantly  postpone  the  acquisition  of  normal  cellular  immune  function 
despite  adequate  postnatal  nutrition.   Thus,  increased  susceptibility  to  infec- 
tion may  result.   It  is,  therefore,  important  to  focus  on  the  immunologic 
system  when  intrauterine  or  early  postnatal  malnutrition  exists  to  better 
assess  body  defenses.   Such  information  is  needed  to  understand  possible 
ameliorative  efforts  aimed  at  decreasing  infant  mortality. 

In  recent  years  the  Growth  and  Development  Branch  has  become  interested  in 
patterns  of  health  care,  in  analysis  of  risk:   benefits  ratios,  and  in  cost- 
effectiveness  studies  of  certain  therapeutic  interventions  in  both  acutely  and 
chronically  ill  children.   Dr.  Jack  Paradise  at  the  University  of  Pittsburgh 
has  received  grant  funds  since  1972  from  the  G&D  Branch  in  order  to  study  in 
a  rigorous  manner  indications  for  tonsillectomy  and  adenoidectomy  in  childhood. 
Approximately  one  million  of  these  surgical  procedures  are  performed  yearly  in 
this  country,  many  as  a  rite  de  passage  akin  to  circumcision,  rather  than  as 
a  scientifically  therapeutic  maneuver.   Preliminary  results  of  this  rigorously 
controlled,  intensive  clinical  trial  indicate  that  those  children  who  receive 
adenoidectomies  are  equally  at  risk  for  subsequent  otitis  media  as  matched, 
nonoperated  children.   This  finding  alone  has  more  than  made  the  study  worth- 
while and  has  emphasized  the  value  of  such  carefully  planned  epidemiologic 
studies.   Such  studies  can  provide  answers  to  therapeutically  important 
questions  if  they  are  properly  designed.   The  Paradise  study  will  stand  as  a 
model  of  the  art  for  subsequent  similar  critical  evaluations  of  therapeutic 
procedures.   His  results  have  already  reached  the  two  large  communities  of 
practicing  phvsicians  and  their  patients  via  articles  in  recent  issues  of 
Hospital  Medicine  and  Newsweek ,  respectively. 

The  Branch  also  supports  considerable  research  aimed  at  documenting  the  effects 
of  various  kinds  of  impoverished  environments  on  the  development  of  infants 
and  children.   One  such  enviornment  is  the  milieu  that  often  develops  in  a 
family  with  a  chronically  ill  child.   So  many  family  resources  must  be  spent 
on  the  sick  child  that  the  apparently  nondiseased  siblings  may  be  consequently 
affected.   The  nature  and  magnitude  of  the  impact  of  chronic  illness  on  the 
family  of  the  afflicted  child,  particularly  of  non-ill  siblings,  must  receive 
attention  if  this  problem  is  to  be  ameliorated. 

Problems  of  Growth  and  Physiologic  Maturation 

One  of  the  most  exciting  areas  of  biological  investigation  is  the  control  of 
the  flow  of  information  within  developing  cells.   Research  is  devoted  to 
furthering  our  undei'Standing  of  molecular  mechanisms  that  control  the  flow  of 
biologic  information  from  the  totipotential  gentic  memory  encoded  within  the 
DNA  molecules  of  all  cells  through  transcription  to  RNA  and  finally  to  the 
translation  into  specific  structural  and  enzymatic  proteins  which  comprise  the 
basic  molecular  building  blocks  of  all  living  organisms  from  plants  to  primates, 
The  number  of  ways  growth  and  differentiation  might  err  is  infinite;  there  is 
only  one  right  way,  yet  this  orderly  way  nearly  always  takes  place.   This 
miraculous  system  of  molecular  control  continues  to  be  of  central  interest  to 
the  staff  of  the  GSD  Branch. 
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Dr.  Victor  McKusick  has  compiled  a  list  of  more  than  1800  genetic  diseases 
that  affect  man,  but  the  identity  of  the  chromosomes  which  carry  the  mutated 
genes  remains  unknown  in  nearly  all  cases.   Becuase  of  the  long  generation 
time  in  humans,  much  more  is  known  of  the  genetic  map  of  the  mouse  than  of 
man.   However,  the  advent  of  the  techniques  of  somatic  cell  hybridization 
and  of  the  molecular  probes  of  c-RNA  to  make  c-RNA-DNA  hybrids  has  enabled 
geneticists  to  short-curcuit  man's  generation  time.   Recently,  grantees  have 
made  use  of  these  techniques  to  produce  chromosomal  maps  for  many  linkage 
groups  of  human  genes.   It  is  now  possible  to  accomplish  what  seemed  a  hope- 
less task,  the  construction  of  a  genetic  map  for  man  and  the  identification  of 
the  abnormal  genes  that  determine  human  hereditary  illness. 

The  realization  of  genetic  engineering,  i.e.,  replacing  defective  genes  or 
gene  products  (RNA  and  proteins)  with  normal  material,  remains  a  long-term 
goal  of  the  Growth  and  Development  Branch.   Already  some  cases  of  lipid 
storage  diseases  have  been  treated  by  replacement  of  the  missing  degradative 
enzyme.   Continued  work  by  geneticists  supported  by  this  Branch  on  the 
physical  isolation  of  single  human  genes,  coupled  with  a  greatly  accelerated 
pace  of  mapping  the  human  genome  will  lead  to  the  day  when  genetic  engineering 
is  commonplace. 

During  an  individual's  growth  and  development  there  must  be  a  continue  flow 
of  information  back  and  forth  between  his  cells  and  the  whole  organism.   An 
example  of  this  kind  of  informational  flow  is  the  development  of  hormonal 
rhythms  and  their  responsive  relationship  to  brain,  emotions  and  environment 
Maturation  of  mammalian  neuroendocrine  feedback  circuits  occupies  a  central 
area  of . programmatic  interest.   Another  subject  of  vital  concern  in  the  area 
of  developmental  endocrinology  is  the  understanding  of  the  mechanism  of  action 
of  human  growth  hormone  and  the  development  of  ways  to  manufacture  the  most 
active  portions  of  this  critical  hormone  synthetically. 

* 

Puberty  provides  us  with  an  excellent  model  in  which  to  study  mechanisms  of 
control  over  the  flow  of  biological  information.   The  control  of  the  timing 
of  the  onset  of  puberty  is  a  fascinating  problem.   During  adolescence,  quiescent 
cells  and  tissues  undergo  a  profound  reawakening.   Some  of  the  hormones  which 
initiate  this  arousal  such  as  testosterone  and  progesterone  are  well  known; 
others  such  as  gonadotropins,  growth  hormone  and  the  somatomedins  are  less 
familiar  but  perhaps  more  important  in  triggering  the  adolescent  metamorphosis. 
Growth  hormone  and  somatomedins,  for  example,  produce  the  dramatic  growth 
spurt  at  puberty.   Unfortunately  there  are  thousands  of  children  in  this 
country  whose  pituitary  glands  secrete  insufficient  amounts  of  this  hormone. 
These  children  are  destined  to  attain  a  final  stature  of  less  than  four 
feet  unless  they  receive  frequent  injections  of  growth  hormone.   This  vital     fl^ 
substance,  now  in  such  short  supply  as  to  require  rationing  by  the  National 
Pituitary  Agency,  costs  $6.00  per  milligram.   Three  grantees  worKing  together 
on  a  program  project  supported  by  the  G£D  program  have  successfully  isolated 
active  fragments  of  the  molecule,  bringing  nearer  the  goal  of  synthesizing 
growth-promoting  polypeptides. 

In  the  area  of  the  endocrinology  of  adolescence  the  two  problems  of  short 
stature  and  delayed  onset  of  puberty  will  continue  to  receive  special  attention. 
Research  aimed  at  identifying  the  active  site  of  the  growth  hormone  molecule 
will  continue.   Once  this  molecular  fragment  has  been  isolated,  the  task  of     ^k 

286 


chemical  synthesis  of  an  active  polypeptide  will  be  greatly  simplified.   The 
achievement  of  high  yield  synthesis  of  a  bioactive  growth  hormone-like  poly- 
peptide will  eliminate  the  costly  and  tedious  procurement  of  the  natural 
hormone  from  approximately  80,000  human  cadavers  per  year  and  will  permit 
hypopituitary  children  to  grow  taller,,  unfettered  by  the  present  need  for 
rationing. 

Opportunities  for  research  abound  in  this  area  of  control  of  pubertal  onset. 
Certain  parts  of  the  brain  have  only  recently  been  characterized  as  endo- 
crinologic  in  nature,  particularly  the  hypothalamus  and  the  pineal.   Other 
parts  of  the  brain  seem  to  function  as  a  biological  clock  which  signals  the 
hypothalamus  when  to  alter  its  feedback  sensitivity  to  steroid  hormones. 
Future  activities  in  this  area  will  include  an  expansion  of  research  by 
endocrinologists  on  the  brain  itself,  treating  it  as  a  master  endocrine  organ. 

Delayed  onset  of  puberty  and  hypopituitary  dwarfism  are  peculiar  to  adolescence 
and  may  be  regarded  as  developmental  diseases.   They  occur  when  part  of  the 
normal  process  of  maturation  goes  awry.   Other  diseases  that  occur  as  by- 
products of  maturation  and  that  display  a  high  incidence  in  adolescence  are: 
acne,  pubertal  gynecomastia,  amenorrhoea,  obesity,  anorexia  nervosa,  gender 
role  dysfunction,   and  accident  proneness.   These  conditions  are  produced 
by  the  stresses  of  maturation,  both  physiological  and  psychological.   Little 
is  known  mechanistically  about  any  of  these  conditions  of  maldevelopment  and 
maladaption.   As  part  of  the  Adolescent  Program  of  the  Growth  and  Development 
Branch  these  special  problems,  many  with  important  societal  fallout,  will  be 
studied  during  the  coming  years. 

The  scope  of  Growth  and  Development  Branch  support  of  research  on  physical 
growth  reflects  the  extent  to  which  growth  and  maturation  of  each  individual 
is  determined  by  the  interplay  of  numerous  forces  and  processes.   Special 
attention  is  being  addressed  to  the  time-related  effects  of  the  multitude  of 
factors  existing  within  the  individual  and  in  his. physical  and  social  environ- 
ment which  direct  his  development.      ■  •  .        ■   ' 

Several  ongoing  projects  are  directed  toward  development  of  normative  data 
relating  to  growth  of  various  specific  tissues  and/or  the  entire  body  under 
favorable  conditions.   The  Branch  supports  a  limited  number  of  projects  seeking 
to  measure  the  influence  of  the  genetic  endowment  and  interactions  between 
genotype  and  environmental  factors  on  physical  development.   Other  projects 
are  directed  toward  a  better  understanding  of  the  relative  importance  of 
special  stress  factors  such  as  prematurity  and/or  congenital  defects, 
enzymatic  deficiencies  resulting  in  intolerance  to  specific  dietary  components, 
marginal  nutritional  intake,  vegetarian  diets,  or  the  interplay  between  poor 
nutrition  and  inadequate  sanitation  on  physical  growth.   A  number  of  projects 
referred  to  in  previous  sections  explore  the  influence  of  malnutrition  on 
youth  and  physiologic  maturation,  as  well  as  on  impaired  secretion  of  trophic 
hormones  by  the  marginally  nourished  pituitary  gland. 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Growth  and  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl-HD-5-0640 

Contract  Title:    Study  of  Relationship  Between  Nutrition  and 

Behavioral  Development 
Contractor:       Pan  American  Health  Organization,  Institute  of 

Nutrition  for  Central  America  and  Panama 

Robert  Klein,  Ph.D. 
Money  Allocated:   6/17/65  -  2/29/76:   $4,682,378 

3/01/76  -  6/30/76:     630,708 

This  contract  has  been  designed  to  contribute  additional  knowledge  of  the 
relationship  between  nutritional  status  and  physical,  psychological,  and 
social  growth.   Two  pairs  of  small  villages  (aldeas)  of  approximately  650 
inhabitants  each  have  been  matched  on  a  variety  of  sociocultural  variables. 
In  one  village  of  each  pair  a  dietary  supplementation  program  is  provided 
with  special  effort  made  to  include  in  this  supplementation  program  every 
preschool  child  and  pregnant  woman  in  the  village.   "Atole,"  a  high 
protein  food  supplement,  is  made  available  to  every  person  in  the  village 
who  wants  it.   In  the  control  villages  medical  service  is  offered,  with  a  low 
calorie-vitamin-mineral  supplement  provided  as  well.   Thus  a  sample  of  well- 
nourished  preschool  age  children  can  be  compared  on  relevant  dimensions  with 
a  sample  of  medically  treated  preschool  children  raised  under  the  dietary 
conditions  more  nearly  characteristic  of  the  area.   Children  will  be  followed 
from  birth  until  about  five  or  six  years  of  age,  at  which  time  effects  of 
differences  in  nutrition  should  be  clear. 

Four  years  of  enrollment  of  pregnant  women  and  their  offspring  were  completed 
in  February,  1973.   This  constitutes  the  basic  population  for  long-term  study 
of  the  effects  of  the  supplementation  program.   Analysis  of  the  data  have 
shown  that  maternal  supplementation  is  related  to  birth  weight  of  the  infant; 
the  greater  the  supplement  consumption,  the  greater  the  birth  weight.   Calories 
appear  more  important  than  protein  in  achieving  this  effect.   Supplementation 
of  the  growing  child  similarly  significantly  increases  growth  rate;  both 
protein  and  calories  contribute  to  this  improvement.   Behavioral  data  are 
now  available  for  all  children  through  age  two  years  and  for  some  children 
to  age  4  years.   Significant  increases  in  behavioral  test  scores  are  seen  in 
those  children  who  have  been  well  supplemented  with  the  protein-calorie  "atole" 
since  early  pregnancy,  compared  to  those  who  participated  poorly  or  not  at  all 
in  the  supplementation  program.   Preliminary  analysis  of  the  data  suggests 
that  supplementation  during  pregnancy  may  be  more  important  in  terms  of 
behavioral  development  than  does  supplementation  during  postnatal  growth.   The 
study  and  data  analyses  are  continuing.   These  studies  are  continuing  to  vali- 
date the  stability  of  the  behavioral  differences  being  observed. 
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Growth  and  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl-HD- 1-2088 

Contract  Title:    Non-Human  Primate  Colony 

Contractor:       University  of  California,  Davis,  California 

Dr.  Andrew  Hendrickx 
Money  Allocated:   $264,900  (FY  1975) 

Under  this  contract,  a  colony  of  rhesus  monkeys  (Macaca  mulatta)  of  known 
medical,  reproductive  and  genealogical  history  is  being  developed  at  the 
California  Primate  Research  Center,  University  of  California  at  Davis. 
This  colony  serves  as  a  resource  of  research  animals  of  known  quality  from  a 
standardized  environment  for  investigators  whose  research  is  funded  by  the 
NICHD. 

Animals  of  many  stages  of  development  including  dated  pregnancies,  embryonic 
and  fetal  material,  neonates  of  known  gestation,  mother-infant  pairs,  juven- 
iles of  known  age,  as  well  as  certain  biopsy  material,  tissues  and  fluids, 
are  being  made  available  to  selected  investigators,  all  of  whom  must  be 
directly  supported  by  NICHD.   Application  for  animals  is  competitive  and  .< 
allocation  is  determined  by  an  advisory  committee  which  also  advises  on 
colony  and  contract  management.   Animals  are  shipped  to  recipient  scientists 
throughout  the  country;  a  limited  number  of  investigators  can  also  be 
accommodated  in  visiting  scientists'  facilities  on-site.   Funds  from  the 
sale  of  animals  are  used  to  offset  che  costs  of  future  contract  years. 
Biological  and  behavioral  data  profiles  are  compiled  and  incorporated  into 
the  computerized  record  of  each  animal.   This  information  is  available  to 
recipient  investigators. 

Demand  for  animals  from  this  resource  has  reflected  the  rapidly  increasing 
use  of  rhesus  monkeys  in  recent  years  as  a  model  for  the  human  in  biomedical 
research.   Accordingly,  a  moderate  expansion  in  colony  size  to  a  total  number 
of  580  was  undertaken  during  the  fifth  contract  year.   Breeding  females  are 
utilized  primarily  by  investigators  in  studies  requiring  closely-timed  preg- 
nancies.  Investigators  acquired  81  animals  from  the  resource  during  the 
contract  year;  in  addition,  57  animals  were  involved  in  studies  under  visiting 
scientist  arrangements. 
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Growth  and  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl-HD-1-2420 

Contract  Title:    Research  Materials  and  Assistance  for  Studies  of 

Language  Development  in  Children 
Contractor:       Haskins  Laboratories,  New  Haven,  Connecticut 

Alvin  M.  Liberman,  Ph.D. 
Money  Allocated:   $68,643 

The  purpose  of  this  contract  is  to  provide  specialized  facilities  and  expert 
assistance  to  research  scientists  at  other  institutions  (user  groups)  who 
are  engaged  in  language  studies  relevant  to  children.   In  January,  1975  the 
contract  was  renewed  for  another  12  month  period  to  continue  to  provide  these 
services.   In  general,  three  kinds  of  assistance  are  provided  to  scientists, 
most  of  whom  are  working  on  research  projects  of  direct  interest  to  NICHD: 

1.  Research  materials.   Stimulus  tapes  for  a  wide  variety  of  experiments 
constitute  the  primary  direct   assistance  provided  under  this  contract. 
Several  methods  of  generating  recordings  suitable  for  research  on  spoken 
language  are  available  including  natural  speech,  synthetic  speech,  and  non- 
speech  sounds  and  noises  prepared  for  presentation  on  either  single-track  or   • 
dual-tract . 

2.  Specialized  assistance.   Professional  and  technical  staff  of  Haskins 
Laboratories  make  available  their  knowledge  and  skill  in  the  preparation  of 
synthetic  and  natural  speech  recordings  and  in  the  use  of  their  unique  computer 
facility  for  generating  precisely  controlled  binaural  tapes. 

3.  Research  training.   A  by-product  of  the  visits  by  user  groups  has  been  a 
training  experience  in  the  status  and  methodology  of  basic  speech  research  and 
an  opportunity  to  gain  some  familiarity  with  the  laboratory's  entire  program 
of  research  in  speech  which  is  supported  in  part  by  the  NICHD. 

During  the  first  six  months  of  the  current  renewal  28  investigators  visited 
the  Haskins  Laboratories  a  total  of  152  days  to  receive  research  assistance. 
A  similar  number  of  visits  may  be  expected  during  the  second  six  months. 
Several  users  from  as  far  away  as  Nova  Scotia  and  Newfoundland  and  one 
scientist  from  Australia  recently  visited  Haskins  to  use  the  equipment.   The 
projects  for  which  users  have  requested  assistance  have,  in  general,  clustered 
around  a  few  types  of  problems:   auditory  discrimination  in  infants,  language 
discrimination  as  a  function  of  the  child's  age,  and  lateralization  and 
dichotic  effects  as  indicators  of  language  processes. 

One  senior  investigator  at  the  University  of  Washington,  who  is  supported  by 
NICHD  to  study  language  development  in  children,  has  stated,  "I'.ere  it  not  for 
the  contract  between  NICHD  and  the  Haskins  Laboratories  to  provide  (synthetic 
speech)  stimuli,  our  research  would  be  considerably  slowed  down.   In  addition, 
I  found  the  research  staff  at  the  Haskins  Laboratories  to  be  extremely  help- 
ful in  seeing  to  it  that  we  got  precisely  the  stimuli  that  we  needed  for  our 
research  project." 
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Growth  and  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   N01-HD-'4-2816 

Contract  Title:    Electrophysiological  Studies  of  Brain  Function  in  Malnutrition 

Contractor:       St.  Josephs  Hospital,  Lancaster,  Pennsylvania 

David  B.  Coursin,  M.D. 
Money  Allocated:   No  funds  extension 

The  primary  research  objective  of  the  past  contract  period  was  to  demonstrate 
that  the  PAC  cassette  tape  recorder  system  was  capable  of  recording  EEG 
signals  and  evoked  potential  signals  comparable  to  a  more  expensive  instu- 
mentation  tape  recorder,  specifically,  the  AMPEX  FR  1800  L. ;  to  demonstrate 
the  operational  characteristics  of  specific  analytical  computer  programs; 
to  complete  the  writing  of  the  analytical  and  statistical  program  package 
with  an  operational  demonstration  of  utilization;  and  to  complete  the  design 
and  fabrication  of  the  EEG  acquisition  electronics  for  complete  portability. 

During  this  past  contract  period  the  subcontractor  (Dr.  Saltzberg,  Tulane 
University)  has  moved  to  Texas  Research  Institute  for  Mental  Science,  Houston, 
Texas  where  greater  and  more  reliable  institutional  support  is  being  provided 
for  his  research  program.   This  transfer  of  operations  has  resulted  in  a 
delay  of  completion  of  contract  objectives  and  a  no  funds  extension  has  been 
provided  to  complete  the  research  objectives. 
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Growth  and  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl-HD-4-2863 

Contract  Title:    Steroid  Hormone  Effects  on  Sebaceous  Gland  Secretion  and 

Acne  Development 
Contractor:       Boston  University  School  of  Medicine 

Peter  E.  Pochi,  M.D. 
Money  Allocated:   $120,792 

Contract  Number:   NOl-HD-4-2864 

Contract  Title:    Effects  of  Steroid  Hormones  on  Sebaecous  Gland  Secretion 

on  Development  of  Acne 
Contractor:       University  of  California  at  Los  Angeles,  School  of  Medicine 

Gail  Sansone-Bazzano,  Ph.D. 
Money  Allocated:   $127,270 

The  Growth  and  Development  Branch  has  supported  two  contracts  for  the  past 
two  years  aimed  at  elucidating  the  pathophysiology  of  acne.   Acne  is  a 
hormonally  mediated  disease  which  accompanies  the  onset  of  puberty  and 
which  in  many  individuals  produces  chronic  scarification  of  the  face, 
shoulders  and  back.   In  fact,  dermabrasion  for  acne  is  now  one  of  the  most 
common  minor  surgical  procedures  performed  in  this  country. 

The  aim  of  these  two  contracts  is  to  study  in  a  longitudinal  manner  the 
hormonal  changes  of  adolescence  and  their  association  with  changes  in 
sebaceous  gland  secretion  and  onset  of  acne.   Dr.  Pochi' s  group  has  so  far: 
(1)  assembled  a  group  of  50  children  between  ages  7-10  for  longitudinal 
investigation  of  their  sebaceous  gland  maturation  and  their  urinary  hormone 
excretion.   His  group  is  also  studying:  (2)  steroidal  influences  on 
sebaceous  gland  lipogenesis  in  vitro;  and  (3)  receptor  protein  binding  and 
androgen  metabolism  in  the  sebaceous  gland. 

Dr.  Sansone-Bazzano' s  group  has  so  far:  (1)  assembled  a  group  of  fifty  pre- 
pubertal subjects  in  which  to  study  changes  in  sebum  composition  during 
puberty  with  special  reference  to  quantitative  analysis  of  wax  ester,  tri- 
glyceride and  cholesterol  ester  content;  (2)  performed  many  studies  In  vivo 
of  hormonal  induction  of  lipogenesis  in  sebaceous  glands  via  intradermal 
injection  of  testosterone  in  a  group  of  30  adult  women  volunteers;  and 
(3)  attempted  in  vitro  to  vary  the  composition  of  sebum  by  manipulating  the 
hormonal  milieux. 

Progress  during  the  first  two  years  on  both  of  these  contracts  has  been 
significant.   The  gas-chromatographic  analysis  of  sebum  composition  indicates 
a  marked  increase  in  wax  ester  composition  at  the  time  of  puberty,  as  well 
as  striking  changes  in  fatty  acid  composition.   Both  groups  have  managed  to 
recruit  and  retain  stable  groups  of  prepubertal  and  pubertal  children,  some 
of  whom  are  acne-prone  and  some  of  whom  are  not.   Sebum  compositional  analysis 
shows  significantly  greater  wax  ester  production  in  the  acne-prone  individuals. 
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It  is  hoped  that  both  groups  will  be  able  to  pursue  their  longitudinal 
^       studies  in  the  coining  Fiscal  year. 
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Growth  and  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl  HD-5-2851 

Contract  Title:    Interrelationships  of  Early  Malnutrition,  Immunologic 

Competence  and  Immunity  to  Measles 
Contractor:       University  of  California,  Los  Angeles,  California 

Charlotte  G.  Neumann,  M.D.  and  E.  Richard  Stiehm,  M.D. 
Money  Allocated:   $138,000 

This  is  a  longitudinal  study  to  be  undertaken  in  Nairobi,  Kenya.   At  least 
75  maternal -newborn  pairs  in  which  the  baby  has  intrauterine  growth  retarda- 
tion (birth  weight  less  than  2  S.D.  below  expected  for  gestational  age)  will 
be  studied.   Seventy-five  control  maternal -newborn  pairs  will  also  be  studied. 
A  detailed  history,  physical  examination,  and  clinical  nutritional  assessment 
will  be  done,  including  a  search  for  the  clinical  findings  of  intrauterine 
growth  retardation  as  proposed  by  Dubowitz.   Immunologic,  nutritional  and 
serological  studies  on  cord  blood  and  maternal  sera  will  include  measles 
antibody  titer,  a  nutritional  battery,  immuno-protein  battery,  and  T  and 
B  cell  lymphocyte  enumeration  and  functional  assays. 

Specific  studies  of  the  mothers  will  be  achieved  at  time  of  delivery  and  six 
months  postpartum;  infants  are  to  be  studied  at  birth,  six,  seven,  eight, 
nine,  twelve,  and  eighteen  months. 

After  six  months,  as  many  as  possible  of  these  infants  (estimated  at  approxi- 
mately 50)  will  be  followed  up  for  repeat  clinical,  anthropometric,  sero- 
logical, nutritional  and  immunologic  studies.   Then  the  infant  will  be  given 
live  attenuated  measles  vaccine,  and  observed  for  vaccine  side  effects. 
Thirty  to  forty  days  later,  blood  will  be  obtained  for  cellular  and  antibody 
studies.   In  addition,  the  lymphocytes  will  be  frozen  for  in  vitro  assays  of 
measles,  cellular  immunity,  and  B  and  T  cell  cytotoxicity  assays. 

Six  months  to  one  year  later  these  infants  again  will  be  restudied.   Those 
in  which  there  were  immunologic  or  nutritional  abnormalities  will  have  repeat 
immunologic  and  nutritional  testing.   All  will  have  repeat  measles  serologic 
studies  and  cellular  immune  studies  to  determine  the  need  for  revaccination. 

Specific  Objectives  of  This  Study 

A.   Study  the  immediate  postnatal  and  long-term  immunologic  defects  associated 
with  varying  degrees  of  intrauterine  malnutrition.   B.   Determine  the  immuno- 
logic and  the  nutritional  correlates  of  varying  degrees  of  intrauterine  mal- 
nutrition.  C.   Study  the  incidents,  causes,  and  consequence  of  measles  vaccine 
failures. 
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Growth  and  Development  Branch 
Contract  and  Collaborative  Research 

Contract  Number:   NOl-HD-A-2859 

Contract  Title:    Interactions  between  Malnutrition  and  Infection:   Anti- 
bacterial Defenses  in  the  Newborn  and  Responses  to  Measles 
Virus  in  Malnourished  Children 

Contractor:       Pan  American  Health  Organization,  Institute  of  Nutrition 

for  Central  America  and  Panama  (INCAP) 

Juan  J.  Urrutia,  M.D.,  Michael  Katz,  M.D,  and  Gerald  T. 
Keusch,  M.D. 

Money  Allocated:   None  in  FY  1975 

The  two  concurrent  studies  being  conducted  under  this  contract  represent 
extensions  of  the  long-term  investigations  carried  out  by  INCAP  on  the 
ecology  of  infection,  malnutrition  and  growth'  of  children  in  a  Guatemalan 
Indian  village. 

In  Project  1  (Dr.  Keusch),  the  antibacterial  defenses  of  the  newborn  are 
evaluated  try  (a)  assessing  phagocytosis-associated  metabolic  activity  of 
cord  blood  neutrophils,  (b)  measuring  opsonic  antibodies  of  cord  sera,  and 
(c)  determining  intracellular  bacterial  activity  of  cord  blood  neutrophils. 
Data  during  the  past  year  have  documented  that  low  birthweight  is  associated 
with  decreased  opsonizing  capacity  of  cord  sera.   However,  phagocytosis, 
phagocytosis-associated  stimulation  of  the  hexose  monophosphate  shunt,  and 
intracellular  bacterial  activity  against  S^.  Aureus  and  E^.  coli  are  all 
normal  in  low,  intermediate  and  adequate  birth  weight  babies. 

In  Project  2  (Dr.  Katz),  the  ability  of  malnourished  children  to  elicit  and 
maintain  appropriate  humoral  antibody  response  to  measles  vaccine  and  natural 
measles  infection  is  being  studied.   An  attempt  has  also  been  made  to  isolate 
wild  measles  virus (es)  from  this  population  as  a  means  of  considering  relative 
agent/host  factors  responsible  for  the  severity  of  measles  in  Guatemalan 
children.   Results  to  date  indicate  that  cytopathlc  agents  not  resembling  the 
measles  virus  are  responsible  for  the  severe  acute  clinical  disease  often 
diagnosed  as  measles.   It  has  also  been  found  that  46  of  58  children  who  had 
measles  nine  years  ago  have  persistence  of  antibody  to  an  "early"  antigen 
of  measles  virus,  suggesting  an  increased  state  of  latency.   The  investigators 
have  also  found  a  12%  loss  of  sero  immunity  to  measles  three  years  after 
vaccination,  suggesting  incapacitated  B  cell  activity  in  these  infants  and 
children. 

The  functional  significance  of  these  defects  are  currently  poorly  defined  but 
hopefully  will  be  clarified  when  these  immunologic  data  are  correlated  with 
the  prospective  data  being  gathered  on  growth,  nutritional  status,  and  acute 
infections. 
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Perhaps  no  other  single  problem  within  the  broad  range  of  human  development  is 
more  complex  and  challenging  than  that  of  mental  retardation.   No  other  problem 
more  clearly  reflects  the  broad  mission  of  the  Institute,  for  mental  retar- 
dation is  a  life-span  problem  requiring  for  its  solution  study  of  the  full 
range  of  developmental  variables. 

The  inadequately  developed  intelligence  which  characterizes  the  retarded 
individual  is  present  early  in  life  and  obtains  through  maturity.   Through- 
out its  course,  mental  retardation  impacts  heavily  on  the  individual,  his 
family,  community,  and  the  economic  life  and  resources  of  our  nation.   The 
complex  phenomena  subsumed  under  the  term  mental  retardation  stem  from  many 
different  causes  and  are  expressed  most  commonly  as  the  product  of  multiple 
biological,  behavioral  and  social  variables  in  interaction. 

The  task  of  bringing  this  wide  and  diverse  range  of  phenomena  together  as  a 
coherent  body  of  related  elements  is  similarly  complex.   Central   to  this 
effort  is  the  need  to  effect  synthesis  of  the  many  separate  but  related 
variables  underlying  the  retarded  condition  which  can  give  direction  toward 
solution  of  the  problem.   Within  the  Institute,  this  task  is  assigned  to  the 
Mental  Retardation  and  Developmental  Disabilities  Branch  (MRDDB) . 

Research  on  the  problem  of  mental  retardation  also  serves  the  closely  related 
developmental  disabilities  of  cerebral  palsy,  autism,  epilepsy  and  learning 
disorders.   The  name  of  the  Mental  Retardation  Branch  was  changed  this  year 
to  reflect  these  research  contributions  to  the  developmental  disabilities. 

The  primary  mission  of  the  Mental  Retardation  and  Developmental  Disabilities 
Branch  is  to  develop  and  support  research  aimed  at  the  prevention  of  mental 
retardation  and,  when  this  is  not  possible,  to  effect  its  amelioration. 
Progress  toward  these  goals  is  slow  but  deliberate  and  has  been  marked  by 
cumulative  small  gains  rather  than  spectacular  breakthroughs. 

Legislation  was  passed  (P.L.  88-164)  in  1963  authorizing  $26  million  in 
construction  grant  awards  for  centers  for  research  on  mental  retardation 
and  related  aspects  of  human  development.   These  Mental  Retardation  Research 
Centers  (MRRC's)  were  heralded  as  primary  agents  for  the  nation's  major  thrust 
in  the  attack  on  mental  retardation.   Responsibility  for  this  construction 
grant  program  was  assigned  jointly  to  the  Division  of  Research  Resources  and 
Facilities,  NIH  and  the  Institute.   Continuing  responsibility  for  center 
program  development  and  implementation  was  given  to  the  Institute  and  its 
MR  Branch. 

The  first  constructed  center  was  completed  and  occupied  in  1968,  four  years 
after  initiation  of  the  construction  phase  of  the  program,  and  the  last 
center  became  operational  in  1973.   In  anticipation  of  the  lag  between 
initiation  and  review  of  center  contruction  grant  applications  and  completed 
construction  of  centers,  staff  initiated  program  efforts  to  bring  the  centers 
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into  productive  operation  prior  to  completion  of  construction.   This  was 
accomplished  through  programming  efforts  with  the  "paper  staffs"  listed  on 
the  construction  grant  protocols  and  by  organizational  work  with  the  designated 
center  directors. 

These  early  discussions  resulted  in  the  recommendation,  approved  by  Council 
in  June  1968,  for  establishment  of  the  center  grants.   Center  grants  and  the 
guidelines  governing  their  award  were  conceived  of  as  a  means  for  strength- 
ening center  administration  by  adding  to  its  functional  identity  and 
capabilities. 

Establishment  of  the  center  grant  mechanism  carried  with  it  the  recommendation 
calling  for  establishment  of  the  Mental  Retardation  Research  and  Training 
Committee  (HDMR) .   Study  of  the  problems  of  center  administration  indicated 
that  a  stable,  continuing  scientific  review  body  committed  to  the  centers' 
successful  accomplishment  of  mission  was  necessary. 

The  review  charge  made  to  the  HDMR  Committee  was  scientific  review  of  all 
center  grants  and  all  program  projects,  training  grants,  and  fellowships 
assigned  to  the  MR  Branch.   In  addition,  the  committee  was  charged  with 
review  and  report  to  Council  of  the  relevance  of  each  center's  research 
activities  to  their  primary  mission — "research  on  mental  retardation  and 
related  aspects  of  human  development." 

The  HDMR  Committee  (now  known  as  the  Mental  Retardation  Research  Committee 
consequent  to  changes  made  in  NIH  support  of  research  training),  from  its 
inception,  has  met  its  charge  successfully  and  in  accordance  with  the  highest 
NIH  standards  for  review  for  scientific  excellence.   Its  growing  experience 
with  each  center  has  provided  in-depth  awareness  of  each  center's  needs, 
capabilities,  and  limitations  against  which  any  one  of  its  immediate  review 
responsibilities  can  be  discharged. 

■The  program  project  grant  has  become  increasingly  a  key  element  in  building 
the  MR  Branch.   These  grants  are  particularly  suited  to  the  purpose  of  the 
MRRC's,  for  they  provide  a  mechanism wtereby  multidisciplinary  and  inter- 
disciplinary research  can  readily  be  forwarded.   In  particular,  the  program 
project  offers  the  opportunity  to  effect  a  S5mthesis  of  related  elements 
around  a  central  problem  or  theme — an  opportunity  sorely  needed  in  mental 
retardation  research  because  of  the  diverse  and  interacting  variables  that 
determine  the  developmental    course  of  retarded  individuals.   As  a 
consequence  of  the  advantages  offered  by  the  program  project,  program  staff 
has  turned  increasingly  to  this  grant  mechanism  for  program  development. 

Steady  growth  of  Branch  supported  mental  retardation  research  activities  has 
occurred  under  the  programming  described  above.   Measured  by  the  dollar 
amount  and  number  of  project  grants  and  contracts  funded,  the  pattern  of 
growth  incremented  steadily  to  FY  1975.   At  that  time,  the  Branch  supported 
a  total  of  164  grants  and  contracts  totaling  $20,494  million  in  support. 
Branch  funding  of  projects  increased  in  FY  1976  by  approximately  one  million 
dollars  without  real  growth  in  program  effort.   This  is  a  consequence  of 
inflationary  factors  and  increases  in  indirect  cost  for  research  support. 
Under  existing  Institute  policies  and  anticipated  budget  allowance,  it  is 
expected  that  the  number  of  grants  and  contract  supported  in  FY  1977  will 

decline. 
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Mental  Retardation  Research  Centers 

The  twelve  MRRC's,  constructed  under  PL  88-164  at  a  cost  of  $26,000,000  in 
federal  matching  funds,  constitute  this  nation's  major  research  resource  into 
the  problems  of  mental  retardation,  developmental  disabilities  and  related 
aspects  of  human  development.   In  keeping  with  the  multiple  and  diverse  causes 
and  complex  nature  of  these  conditions,  the  centers  bring  to  this  research  and 
research  training  enterprise  a  relatively  unique  capability  for  multidisci- 
plinary  and  collaborative  research  between  biomedical  and  behavioral  sciences 
in  laboratory  and  field  settings.   Through  these  efforts,  the  centers  have 
contributed  increasingly  to  an  understanding  of  the  etiology  and  pathogenesis 
of  mental  retardation  and  related  central  nervous  system  disorders  and  to 
programs  of  prevention,  treatment  and  amelioration. 

The  dissemination  of  knowledge  to  the  scientific  community  and  its  transfer 
from  research  to  practice  are  corollary  objectives  of  the  center  program. 
The  clinical  application  of  preventive  and  treatment  modalities  and  the 
training  of  professional  and  paraprof essional  personnel  to  staff  emerging 
programs  is  supported  by  the  university  affiliated  facilities  constructed 
under  the  same  authority  noted  above.   Ten  of  the  research  centers  have  UAF's 
as  well,  often  under  the  same  administrative  direction  and  generally  closely 
integrated  on  most  campuses.   The  integration  of  research  with  service  and 
training  is  beneficial  to  both  endeavors  and  ensures  continued  focus  on  the 
relevant  human  problems. 

Although  a  significant  portion  of  the  research  portfolio  in  the  centers 
consists  of  basic  studies,  fundamental  to  an  understanding  of  biological  and 
behavioral  processes  in  animal  and  human  organisms,  considerable  attention  is 
directed  toward  seeking  solutions  to  practical  issues  and  problems.   Thus, 
investigators  in  the  centers  are  exploring  the  impact  on  retarded  development 
of  deinstitutionalization,  normalization  mainstreaming,  and  various  forms  of 
community  placement.   These  efforts  are  expected  to  provide  an  empirical  base 
for  large  scale  community  intervention  and  amelioration  programs  in  the  years 
ahead . 

Research  in  these  areas  is  made  possible  by  the  vigorous  outreach  activities 
of  scientists  and  administrators  and  communication  specialists  to  community 
education,  health  and  social  service  systems.   In  addition,  most  of  the  centers 
have  very  close  v/orking  relationships  with  public  or  private  residential 
facilities  for  the  retarded  which  permits  access  to  subject  populations  and 
the  development  and  evaluation  of  enriched  environmental  settings.   As  a 
consequence  of  these  studies  and  others  in  community-based  preschool  and  day 
care  programs,  models  for  effective  intervention  are  being  developed  and  applied 
in  many  communities  and  school  systems  throughout  the  country. 

The  Institute  has  promoted  center  viability  and  productivity  through  innovative 
fiscal  policies  and  programmatic  efforts.   These  policies,  described  in  part 
in  the  previous  annual  report,  have  enabled  these  facilities  to  become  centers 
of  excellence  and  to  compete  successfully  for  grant  funds  in  a  period  of 
progressive  inflation  and  budgetary  constraints.   On  the  programmatic  side, 
the  Institute  has  fostered  a  cohesive  national  research  effort  by  a  series  of 
seminars  and  publications  and  other  mechanisms  for  exchange  and  ready  dissem- 
ination of  scientific  information. 
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The  range  of  research  studies  being  conducted  in  the  MRRC's  encompasses  every 
known  major  dimension  of  the  problem.   This  concentration  of  activity  is  supple- 
mented by  the  work  of  investigators  located  in  other  universities,  agencies  and 
research  settings.   The  activities  described  in  the  section  which  follows  repre- 
sents a  few  of  the  research  highliphts. 


Behavioral  and  Social  Research 

Learning  and  Education.  •  ' 

The  application  of  behavior  modification  technology  to  open  classroom  settings 
for  children  with  learning  difficulties  and  behavior  disorders  has  great  poten- 
tial.  In  the  MRRC  at  Kansas,  minicomputer  systems  collect  data  on  every  stimulus 
presented  and  response  emitted.   The  data  can  be  used  to  evaluate  the  effective- 
ness of  reinforcers  and  how  a  child  is  progressing  on  learning  a  given  skill. 
The  system  can  also  assist  in  curriculum  programming  and  maintaining  productive 
activities  in  the  homeroom.  .  ; 

A  model  education  program,  responsive  to  "right  to  education"  litigation  and 
deinstitutionalization  goals,  has  been  developed  for  severely  handicapped 
persons  from  the  State  institution  and  community.   A  major  feature  of  this 
project  is  a  mechanical  reading  program  using  figures  and  drawings  in  a  task 
sequence  in  flip-book  format.   The  student  is  taught  initially  by  match-to- 
sample  techniques  to  recognize  objects  and  then  the  assembling  of  objects  such 
as  tinker  toy  parts.   Other  assembly  skills  (bicycle  brakes,  signal  generators, 
circuit  boards)  are  rapidly  learned. ~  Since  the  stimulus  comes  from  the  task 
books,  rather  than  verbal  instructions  from  the  trainor,  the  handicapped  student 
may  recall  the  procedure  independently  by  referring  to  the  book. 

In  another  program  related  to  provision  of  education  for  all  children,  retarded 
children  are  grouped  with  normal  children  of  the  same  developmental  level  and 
training  is  organized  to  capitalize  on  the  modeling  and  imitation  potentials 
of  this  arrangement.   The  interdisciplinary  service  model  applied  in  this  program 
has  been  incorporated  in  a  widely  distributed  film  entitled  Children  are  not 
problems — they  are  people. 

Relatively  little  is  known  about  effective  methods  for  educating  autistic 
children.   Investigators  at  UCLA  have  identified  a  basic  deficit  in  the  cognitive 
apparatus  of  these  children— a  response  to  only  one  of  two  or  more  stimuli 
presented.   This  overselectivity  suggests  greater  salience  of  the  preferred 
stimulus  and  raises  doubt  about  fading  techniques  commonly  used  for  training 
autistic  children  in  school.   Examination  of  the  speech  and  communication  style 
of  mothers  of  autistic  children,  in  another  study,  does  not  indicate  a  causal 
role  for  these  factors  in  the  disturbance  of  the  child. 

Investigators  at  the  Kennedy  Center  at  Peabody  College  are  attempting  to  define 
what  children  learn  as  their  understanding  of  pictures  develops.   They  have 
discovered  that  children  have  to  learn  to  use  cues  such  as  action  lines  in 
pictures  m  order  to  interpret  and  remember  the  story  being  conveyed  and  that 
retarded  children  have  difficulty  in  using  these  cues.   This  information  should 
prove  helpful  in  adapting  teaching  technologies. 
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Treatment  and  Ainelloratlon. 

The  placement  of  retarded  individuals  from  institution  to  community  facilities 
and  the  effect  on  the  quality  of  their  lives  is  being  investigated  at  the  UCLA 
center  for  mental  retardation.   Although  some  achieve  competitive  employment, 
marry  and  otherwise  attain  a  level  of  independence,  many  continue  a  life  of 
seclusion,  rarely  emerging  from  their  board  and  care  placements  for  any  meaning- 
ful purpose.   This  study  has  noted  that  these  community  residential  facilities 
form  a  "closed  system"  which  does  not  permit  the  retarded  outward  mobility  and 
hinders  their  acquisition  of  skills  for  adaptation  to  normal  environments. 
Typically,  interpersonal  transactions  reinforce  incompetent  behavior  and  thera- 
peutic and  rehabilitative  goals  are  subordinated  to  economic  and  managerial 
concerns  of  persons  operating  this  system. 

In  another  study  concerned  with  deinstitutionalization,  it  has  been  determined 
that  the  mortality  rate  for  severely  retarded  persons  placed  in  convalescent 
hospitals  in  the  community  was  substantially  higher  than  for  those  remaining 
in  large,  public  institutions. 

At  still  another  center,  a  total  custodial  institution  for  multiply  handicapped 
children  has  been  converted  to  a  developmentally  oriented  facility  where 
residents  are  moved  systematically  from  lower  to  higher  levels  of  behavior  and 
adaptation.   The  transitional  education  experience  provided  has  already  success- 
fully prepared  a  significant  proportion  of  these  residents  for  entry  into 
special  education  classes  and  placement  in  community  settings.   From  this 
experience,  a  national  model  for  education  of  severely  handicapped  youth  is 
being  developed. 

Nutrition  and  Brain  Development. 

The  complex  interaction  between  nutrition,  environment  and  behavior  is  a  subject 
of  considerable  controversy  and  continued  research.   Investigators  at  the  CDMRC 
of  the  University  of  Washington  have  determined  that  protein-calorie  malnutri- 
tion in  several  animal  species,  including  nonhuman  primates,  results  in  bio- 
chemical differences  in  brain  tissues.   Of  particular  interest  is  the  effect 
on  histamine,  which  functions  as  a  neurotransmitter  and  has  been  noted  to 
produce  behavioral  phenomena  such  as  self  stimulation,  avoidance,  water 
consumption  and  thermal  regulation. 

Trace  elements  are  a  vital,  but  little  understood,  component  of  diet  affecting 
development.   Investigators  at  the  mental  retardation  center  in  Colorado  have 
demonstrated  that  zinc  supplementation  in  infant  milk  formula  can  lead  to 
increased  growth  rate.   Pieschool  age  children  from  Head  Start  programs  have 
a  very  high  incidence  of  low  zinc  levels  and  it  has  also  been  noted  that 
certain  inherited  molecular  defects  produce  profound  zinc  deficiency  states. 
Such  diseases  have  responded  to  treatment  by  oral  zinc  therapy. 

In  another  study  at  this  center,  assessments  have  been  made  of  the  effect  of 
lysine  and  threonine  supplementation  to  maternal  wheat  diets  on  body  and 
brain  growth  in  rat  offspring.   Weight  loss  during  lactation  was  prevented 
under  supplementation  and  brain  weights,  protein  and  cellularity  progressed 
steadily  from  the  period  of  weaning.   The  long  term  effects  of  this  inter- 
vention are  under  study.   These  studies  have  significant  import  for 
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malnourished  human  populations,  since  they  are  likely  to  be  highly  dependent 
on  vegetable  protein  from  the  world's  food  supply.   The  study  indicates  the 
need  for  amino  acid  supplementation  to  the  vegetable  protein  diet  to  promote 
brain  development. 

Biomedical  Research 

Genetic  Studies  of  Lysosomal  Disorders. 

About  20  lysosomal  enzyme  deficiencies  have  been  described,  each  constituting 
specific  biochemical  and  phenotypic  abnormalities  including  mental  retarda- 
tion.  A  better  understanding  of  the  genetics  of  lysosomal  enzyme  deficien- 
cies will  contribute  to  the  development  of  a  rational  program  of  therapy  or 
prevention.   Institute-supported  investigators  have  been  using  somatic  cell 
hybridization  techniques,  using  interspecific  hybrid  cells  and  intraspecif ic 
heterokaryons,  to  assign  the  genetic  determinants  of  the  lysosomal  enzymes 
to  specific  human  chromosomes.   During  the  course  of  somatic  cell  hybridiza- 
tion experiments,  the  investigators  have  been  able  to  demonstrate  the  effec- 
tiveness of  polyethylene  glycol  in  inducing  fusion  cells  in  suspension, 
thus  obviating  the  need  to  use  Sendai  virus.   Hybridization  of  mammalian 
cells  is  induced  by  the  addition  of  polyethylene  glycol  to  the  tissue  culture 
at  a  concentration  of  45  to  50  percent  for  about  60  seconds.   Using  this 
procedure  the  investigators  have  been  successful  in  assigning  beta  glucuroni- 
dase to  chromosome  7.   In  addition  the  slow-moving  isozyme  of  alpha-D- 
mannosidase  can  now  be  tentatively  assigned  to  chromosome  19. 

Teratolpgy. 

Fetal  alcohol  syndrome  was  first  described  as  a  distinct  clinical  entity  in 
1973  by  a  group  of  investigators  in  the  Mental  Retardation  Research  Center 
in  Seattle.   Children  born  to  severely  and  chronically  alcoholic  women  who 
continued  heavy  alcohol  consumption  throughout  pregnancy  manifested  a  spe- 
cific pattern  of  malformation  involving  prenatal-onset  growth  deficiency, 
physical  and  intellectual  retardation,  microphthalmia  resulting  in  short 
palpebral  fissures,  microcephaly,  joint  and  cardiac  anomalies.   In  addition, 
there  is  a  high  incidence  of  spontaneous  abortions.   Neuropathological  evalu- 
ation of  the  brain  shows  structural  malorientation  characterized  by  anomalies 
of  neuronal  migration,  cellular  disorganization  of  the  cerebral  mantle, 
incomplete  development  of  the  cerebral  cortex  and  enlarged  lateral  ventricles, 
the  inner  surfaces  of  which  are  studded  with  numerous  nodules  of  heterotopic 
neurons. 

The  mechanism  of  action  is  still  unknown  with  several  possibilities  being 
explored  by  the  investigators  using  gravid  rats  as  the  experimental  model. 
The  abnormalities  may  be  due  to  the  direct  toxic  effect  of  ethanol,  which  is 
known  to  cross  the  placenta,  or  one  of  the  breakdown  products  of  ethanol  such 
as  acetaldehyde.   The  adverse  effect  on  growth  and  development  does  not  seem 
to  be  the  consequence  of  maternal  undernutrition  or  deficiency  of  specific 
nutrients  or  vitamins  since  preliminary  information  from  ethanol-treated 
experimental  rats  were  obtained  from  well  nourished  animals. 
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Additional  studies  are  needed  to  determine  the  amount  and  duration  of  mater- 
nal alcoholism  necessary  to  result  in  offspring  with  fetal  alcohol  syndrome 
and  to  more  fully  delineate  the  total  spectrum  of  the  syndrome.   Additional 
studies  are  also  needed  to  determine  the  specific  cause  of  the  disorder  and 
to  devise  means  of  possible  prevention.   The  magnitude  of  the  problem  is 
enormous  and  its  societal  impact  is  considerable.   The  National  Institute  on 
Alcohol  Abuse  and  Alcoholism  reported  that,  following  a  nation-wide  survey 
in  1972-197A,  9  percent  of  the  population  18  years  or  older,  drink  1  ounce 
or  more  absolute  alcohol  per  day  (heavy  drinkers)  while  18  percent  drink 
over  0.22  but  less  than  1.0  ounce  absolute  alcohol  daily  (moderate  drinkers). 
Four  percent  of  the  women  were  classified  as  heavy  drinkers  while  12  percent 
were  moderate  drinkers.   The  highest  proportion  of  heavy  drinkers  among  women 
were  in  the  21  to  30  and  35  to  49  year  groups.   Their  children,  then,  can  be 
considered  to  be  at  risk  to  develop  fetal  alcohol  syndrome. 

Another  environmentally-induced  growth  deficiency-malformation  syndrome,  the 
fetal  hydantoin  syndrome,  has  been  described  in  the  offspring  of  women  using 
hydantoin  anticonvulsants  during  pregnancy.   The  altered  pattern  of  morpho- 
genesis, characterized  by  cranio-f acial  anomalies,  nail  and  digital  hypo- 
plasia, prenatal-onset  growth  deficiency,  and  mental  retardation,  is  distinct 
from  other  recognized  disorders.   The  dose-response  relationship  of  hydantoin 
to  the  development  of  fetal  growth  and  morphogenesis  is  being  investigated. 
The  spectrum  of  clinical  manifestations  and  the  epidemiology  of  this  condi- 
tion is  being  pursued  by  MR  Center  investigators  in  Seattle. 

Animal  Models. 

The  development  of  animal  models  for  human  conditions  will  allow  a  more 
detailed  investigation  of  the  biological,  anatomical,  and  behavioral  aspects 
of  diseases  and  will  make  possible  a  comprehensive  evaluation  of  the  types 
of  responses  observed  from  biological  and  environmental  interactions.   Even- 
tually, research  using  animal  models  will  help  investigators  in  testing 
pathogenesis  and  in  developing  effective  intervention  programs.   Societal 
and  political  constraints  on  the  use  of  human  subjects  for  research,  particu- 
larly those  who  cannot  provide  informed  consent,  makes  it  increasingly  neces- 
sary to  develop  and  utilize  animal  models  to  study  conditions  that  afflict 
man. 

Institute-supported  investigators  have  been  able  to  maintain  a  colony  of 
rabbits  which  carry  the  achondroplastic  gene  similar  to  the  human  chondro- 
dystrophy.  They  have  been  able  to  breed  homozygote  (ac/ac)  rabbits,  includ- 
ing a  male  which  has  sired  8  litters  with  31  offspring  of  which  20  were 
homozygotes.   A  recurring  congenital  defect  found  in  some  of  the  litters 
involved  a  congenital  hydrocephalus  with  transilluminable  head  and  on  neuro- 
pathological  examination  shows  only  a  thin  rim  of  cortex.   The  investigators 
have  described  a  defect  in  oxidative  phosphorylation  in  the  rabbit  and  human 
achondroplasia.   This  knowledge  will  be  applied  to  the  treatment  of  dwarfism 
in  the  rabbit  by  studying  the  effect  of  hyperoxia  on  fetuses  during  their 
last  five  to  six  intrauterine  days.   This  approach  is  based  on  the  hypothesis 
that  the  multiplication  of  cells  in  the  growth  plate  of  the  defective  animals 
is  quite  limited  by  the  combination  of  the  normally  low  oxygen  tension  in  the 
plate  with  the  defect  in  oxidative  phosphorylation. 
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Communication  Disorders 


Language  and  communication  disorders  continue  to  be  major  research  concerns 
of  the  Institute-   Research  supported  both  in  the  MRRC ' s  and  in  other  univer- 
sities is  concentrated  largely  on  sensory  assessment  and  language  teaching 
procedures . 

Researchers  at  the  Kansas  MRRC  have  continued  to  make  substantial  contribu- 
tions to  the  evaluation  and  training  of  severely  and  profoundly  retarded 
children.   Building  upon  their  previously  reported  operant  procedures  for 
evaluating  the  auditory  sensitivity  of  severely  retarded  children  developed 
earlier,  other  Kansas  researchers  are  developing  analagous  procedures  for 
evaluating  visual  acuity.   This  should  provide  valuable  information  for 
programming  severely  retarded  children.   Other  Kansas  investigators  have 
developed  a  system  for  incidental  teaching  of  language  in  the  pre-school. 
They  have  demonstrated  that  they  can  increase  children's  language  skills  in 
naturally  occurring  adult-child  interaction.   Their  work  has  evidenced  that 
specific  instruction  and  continual  prompts  are  not  necessary  in  order  to 
generate  a  variety  of  language  or  to  maintain  children's  use  of  incidentally- 
taught  language.   They  also  have  demonstrated  that  incidentally  taught  lan- 
guage can  be  readily  generalized  to  persons  other  than  those  who  are  directly 
taught  it.        ,    . 

One  of  their  more  dramatic  developments  has  been  researcli  on  teaching  lan- 
guage to  severely  and  profoundly  retarded  individuals  who  cannot  or  have  not 
acquired  language  through  the  natural  developmental  process.   The  investiga- 
tors are  attempting  to  determine  the  fundamental  functional  skills  (e.g. 
memory  and  generalization)  which  comprise  language  behavior,  and  to  determine 
the  utility  of  employing  non-speech  response  systems  (plastic  symbols)  in 
the  acquisition  of  these  language  skills  by  non-verbal  profoundly  retarded 
children.   Systematically  and  gradually  increasing  the  time  (in  minutes, 
hours  and  days)  between  reviews  of  material  which  has  been  learned,  appears 
to  be  extremely  effective  for  improving  memory.   Studies  of  the  acquisition 
and  generalization  of  naming  behavior  has  indicated  that  regardless  of  the 
teaching  materials,  failure  tc  generalize  results  from  a  deficient  pre- 
language  ability  to  make  visual  and  tactile  environmental  associations.   That 
is,  the  severely  retarded  child  may  not  recognize  that  a  picture  of  a  boy 
sitting  on  a  chair,  a  picture  of  a  standing  boy,  a  toy  boy  and  a  live  boy 
are  in  any  way  similar.   The  child  does  not  have  a  concept  of  "boyness." 
Without  this  concept  and  the  ability  to  make  visual  associations,  generaliza- 
tion of  a  name  across  these  stimuli  will  be  impaired.   Specific  training  in 
matching  of  objects,  pictures  and  life  sized  versions  of  the  same  objects 
has  been  demonstrated  to  greatly  facilitate  generalization  of  subsequently 
taught  verbal  behavior. 

'The  use  of  abstract  symbols  (spoken  words,  printed  words,  plastic  chips)  to 
represent  real  objects  is  a  fundamental  component  of  language  acquisition. 
Current  research  in  the  acquisition  of  language  indicates  that  for  language 
to  be  used  generatively  (creatively) ,  the  individual  must  not  only  match  a 
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symbol  with  a  real  object,  but  symbols  with  symbols.   In  summary  this  research 
indicates  that  generative  language,  language  generalization  and  memory  can  be 
systematically  taught  to  the  previously  non-verbal  retarded  individual.   The 
retarded  child  is  not  necessarily  unable  to  acquire  communicative  behavior, 
but  clearly  is  deficient  in  many  pre-requisite  skills.   Once  these  skills 
are  mapped,  and  systematically  taught,  language  communication  is  easily 
within  reach. 

Investigators  at  the  E.  K.  Shriver  MRRC  (at  Fernald  State  School)  have  con- 
tinued the  research  development  of  teaching-machine  programs  for  teaching 
retarded  people  auditory  comprehension  and  reading  comprehension  of  simple 
kinds  of  textual  materials  (picture  names,  color  names,  number  names,  letter 
names,  coin  names,  and  coin  values).   By  extending  principles  of  stimulus- 
class  formation  that  have  been  studied  in  the  Center's  basic  research  projects, 
some  beginnings  have  also  been  made  by  adding  writing  and  "writing  comprehen- 
sion" to  these  simple  language  performances.   The  programs  have  successfully 
taught  beginning  reading  and  writing  skills  to  severely  retarded  children 
and  adults  who  could  not  be  reached  by  standard  teaching  methods. 

Training 

To  the  extent  that  the  supply  of  trained  research  manpower  forecasts  research 
progress  in  a  field  of  scientific  endeavor,  the  future  of  mental  retardation 
research  would  appear  bleak  indeed.   Measured  by  the  research  training  pro- 
gram supported  by  the  MRDD  Branch,  the  primary  agent  within  the  N.I.H.  for 
this  responsibility,  training  of  researchers  for  work  on  the  problems  of 
mental  retardation  and  the  developmental  disabilities  lags  seriously. 
Further,  it  is  not  readily  evident  that  the  training  currently  supported  is 
most  appropriate  to  the  research  training  needs  in  this  area.   The  nature 
of  mental  retardation  and  developmental  disabilities  as  clinical  and  social 
problems  and  the  relationship  of  generic  as  opposed  to  interdisciplinary 
training  are  issues  for  consideration  in  working  toward  a  more  satisfactory 
research  training  program  in  MR&DD. 

The  need  for  interdisciplinary  research  and  training  has  been  advanced 
repeatedly  by  groups  advisory  on  MR&DD.   This  concept  was  central  to  planning 
for  the  development  and  operation  of  the  Mental  Retardation  Research  Centers 
(MRRCs) .   Still,  today,  research  training  supported  by  the  Branch  is  almost 
entirely  generic, and  interdisciplinary  training,  both  in  and  outside  of  MRRCs, 
has  not  materialized  significantly.   The  multidinous  areas  of  discrete 
research  investigation  open  to  unidisciplinary  study  of  MR  and  the  DDs 
suggest  that  generically  trained  investigators  in  the  different  disciplines 
related  to  the  broad  problem  area  will  make  contributions.   But  there  is 
evidence  that  sucn  investigators  are  in  oversupply  and  Branch  support  of 
such  training  may  well  he   duplicative  of  other  Institute  efforts. 

Strengthening  of  the  Branch  research  training  efforts  is  needed.   It  is 
suggested  that  these  efforts  should  be  based  upon  a  more  precise  determination 
of  actual  training  requirements  and  that  it  aim  at  meeting  the  problems 
unique  to  MR  &  the  DDs  which  are  not  well  met  by  generic  training. 
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Administration 


The  policies  and  guidelines  for  administering  center  core  grant  support  for 
the  MRRCs  are  in  need  of  review  and  possible  modification.   Provision  for 
development  of  "new  program"  capability  has  been  one  of  the  features  of  the 
core  grant.   In  an  era  of  dirdnished  funds  for  support  of  MRRC  mission 
research,  core  support  for  new  program  development  can  be  questioned. 
Effective  management  requires  synchrony  of  core  support  with  project  support 
capability.   To  this  and  other  ends,  staff  has  redrafted  the  guidelines  for 
core  grants  and  sought  opinion  from  the  directors  of  the  MRRCs.   A  consensus 
on  the  merits  of  the  current  guidelines  vs.  the  suggested  revision  has  not 
been  achieved.   Further  staff  action  on  this  issue  has  been  deferred  pending 
assumption  of  duty  of  the  newly  appointed  Director,  Center  for  Research  for 
Mothers  and  Children. 


i 
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NICHD  ANNUAL  REPORT 
July  1,  1975  through  June  20,  1976 

Mental  Retardation  and 

Developmental  Disabilities  Branch 

Collaborative  Research  and  Contracts 

Summary  Reports 

NIH-71-2447 

Diagnostic  and  Intervention  Studies  of  High-Risk  Infants 

Regents  of  the  University  of  California,  U.C.L.A. 

$652,623  FY  '76 

The  purpose  of  this  contract  is:   (1)  to  develop  new 
diagnostic  techniques  and  relate  these  to  established 
ones,  so  as  to  best  delineate  those  aspect  of  psycho- 
physiological functioning  in  high-risk  infants  that 
indicate  continuing  risk  for  development,  and  (2)  to 
ameliorate  or  modify  this  risk  status  through  a  program 
of  specified  interventions  implemented  from  ten  to  twenty- 
four  months  of  age. 

This  prospective  study  is  designed  to  specify  those  be- 
haviors of  high-risk  neonates  and  infants  which  relate  to 
performance  on  tests  at  two  years  of  age.   The  study  design 
is  longitudinal  and  correctional,  covering  a  two  year  period 
in  each  child's  development. 

The  study  sample  of  200  subjects  will  be  drawn  from  Los 
Angeles  area  hospitals  and  the  UCLA  Newborn  Nursery  and 
will  consist  of  all  premature  infants  of  37  weeks  gesta- 
tional age  or  less.   Control  subjects,  full-term  infants, 
will  be  drawn  from  the  UCLA  Newborn  Nursery. 

In  the  newborn  period  the  infants  will  be  rated  on  several 
behavioral  and  physiological  diagnostic  tests  as  well  as 
on  obstetrical  and  neonatal  events.   In  addition,  the 
infant's  performance  on  other  diagnostic  tests  will  be 
assessed  during  the  first  four  months.   When  the  infant  is 
four  months  of  age  the  scores  on  all  measures  will  be 
weighted  and  summed  to  derive  a  four -month  Cumulative  Risk 
Score  (CRS).   The  CRS  will  then  be  used  to  classify  the  four 
month  old  subjects  high  or  low  risk.   Additional  diagnostic 
tests  of  behavioral  and  physiological  functions  will  be 
administered  during  the  four  to  nine  months  period.   Scores 
on  all  the  diagnostic  tests  will  be  weighted  and  summed  to 
yield  a  nine-month  CRS.   The  nine-month  CRS  will  be  used  to 
validate  the  risk  and  non-risk  status  of  a  four-month  CRS. 
At  ten  months  of  age,  the  high  risk  infants,  as  determined 
by  their  CRSs,  will  be  randomly  assigned  to  an  educational 
intervention  or  to  a  non-intervention  group.   Intervention 
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Will  continue  with  the  infants  in  the  intervention  group 
until  the  infants  are  two  years  of  age.   The  diagnostic 
measures  and  the  specialized  intervention  program  will  be 
evaluated  by  testing  each  child  at  two  years  on  a  variety 
of  measures. 

Results        :   The  major  results  from  the  study  will  not  become  available 

until  the  two  year  assessments  are  completed  on  all  project 
children.   These  data  will  not  be  available  until  January, 
1977  because  of  the  staggered  enrollment  procedure.   Data 
from  first  year  assessments  are,  however,  available  and 
are  given  below. 

Preliminary  evidence  indicates  that  the  low  risk  pre-term 
infants  performed  as  well  as  the  full-term  infants  on  all 
assessments  except  the  obstetric  and  postnatal  complications 
scales  and  the  24  months  receptive  language  assessment. 

The  high  risk  pre-t6rm  infants  performed  less  well  than  the 
low  risk  group  on  all  the  9  month  risk  score  assessments. 
Thus,  no  single  assessment  was  the  exclusive  determinant 
of  the  high  risk  category.   Since  the  classification  of  high 
and  low  risk  is  based  on  the  mean  score  for  the  14  tests 
from  birth  to  9  months,  the  differences  in  the  individual 
assessment  scores  could  be  expected  though  the  distribution 
across  all  assessments  might  not  have  occurred.   These 
differences  also  extend  through  the  second  year.   These 
results  support  the  concept  of  a  cumulative  risk  score 
(CRS). 

Five  study  children  have  cerebral  palsy.   These  infants 
had  9  month  CRSs  two  standard  deviations  (SDs)  below  the 
mean  for  even  the  high  risk  pre-term  infants. 

Four  pre-term  infants  who  were  very  small  tor  gestational 
age  were  all  rated  as  high  risk  on  the  CRS.   At  four  months 
they  were  all  doing  less  well  than  the  group  of  high  risk 
pre-term  infants  on  the  visual  attention  task  and  Gesell 
test.   Of  the  three  infants  who  could  be  followed  through 
the  second  year,  two  were  not  performing  well  on  the  cogni- 
tive development  tests  and  all  had  poor  receptive  language 
scores. 

In  general,  the  pre-term  infants  who  suffered  the  most  com- 
plications or  performed  poorly  in  the  neonatal  period  were 
held  more  by  their  caregivers  and  more  effort  was  made  to 
provide  social  interaction  for  them.   This  suggests  that  a 
spontaneous  compensation  effort  is  taking  place  in  their 
care. 

To  date,  the  project  has  generated  29  journal  publications, 
one  film,  and  seven  abstracts. 
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Methodology 


NOl-HD-52843 

Development  of  a  Semi-Automated  System  for  Chromosome 
Preparation 

City  of  Hope  Medical  Center 

$90,000  FY  76 

The  objective  of  the  contract  is  to  develop  a  semi-automated 
system  for  the  preparation  of  metaphase ' chromosome  spreads 
on  microscope  slides  which  would  produce  consistently  high 
quality  specimens  in  high  volume  required  for  automatic 
analysis.   The  slides  can  be  used  for  research  purposes, 
clinical  evaluation,  and  epidemiologic  surveys.   These 
specimens  can  be  used  in  a  regular  laboratory  setting 
where  conventional,  manual  microscopic  analysis  is  carried 
out  but  particularly  in  a  laboratory  with  an  automated 
karyotyping  device  for  chromosome  analysis  where  high  vol- 
ume work  is  a  requirement . 

The  semi-automated  system  embodies  three  essential  features: 
(1)  simplicity  of  operation;  (2)  increased  processing  capa- 
bility over  manual  operations;  and  (3)  ease  of  reproduci- 
bility.  The  system  is  designed  around  a  12-well  culture 
plate  made  of  plastic  with  a  novel  snap-off  design  which 
will  enable  laboratories  to  select  4,  8  or  12  wells  as 
required  for  the  daily  workload. 

Preparation  of  slides  of  chromosome  metaphase  spreads 
involves  the  following  steps:   addition  of  specimen  (periph- 
eral blood)  into  a  test  tube  containing  culture  media: 
incubation;  centrifugation;  aspiration  of  supernatant  fluid; 
addition  of  hypotonic  solution;  addition  of  fixative;  aspir- 
ation of  cultured  cells;  dispensing  of  cells  on  slides; 
spreading  of  cells  on  slides;  staining;  and  labeling  of 
slides.   These  steps  will  be  systematically  evaluated  in 
order  to  achieve  the  contract  objectives.   In  addition, 
the  contractor  will  develop  a  semi-automated  specimen  iden- 
tification system,  determine  the  optimum  conditions  which 
facilitate  cell  growth  (i.e.  mitotic  index),  study  the 
factors  which  contribute  to  cell  breakage  during  resuspen- 
sion  of  cells  and  hypotonic  treatment,  and  determine  the 
optimum  conditions  which  will  produce  an  ideal  chromosome 
spread  suitable  for  manual  and  automated  chromosome  analysis 


• 
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with  mlnimuTn  human  interaction.   To  achieve  these  rather 
formidable  goals  an  automated  system  for  chromosome 
analysis  will  be  used  to  facilitate  development  of  the 
chromosome  preparation  device. 

Results        :   1.   A  magnetic  stirring  device  has  been  designed  and  fabri- 
cated to  replace  the  shaker  for  resuspending  cells. 
This  unit  has  been  found  to  minimize  cell  breakage, 
achieve  good  mixing  and  yield  a  higher  mitotic  index 
than  the  usual  methods.   Improvements  in  the  trypsin 
banding  procedure  have  also  been  attained. 

2.  Studies  on  centrifugation  forces  on  culture  trays  and 
continued  testing  of  the  magnetic  stirring  mechanism 
are  being  conducted. 

3.  Sample  processing  has  conceptually  advanced  with  sev- 
eral problems  being  solved.   The  blood  samples  are 
received  in  a  12-well  culture  tray  covered  with  an 
adhesive  paraffin  film  which  has  been  found  to  seal 
the  sample  wells.   Cell  suspension  is  maintained  by  a 
rotary  inversion  device  and  aliquots  are  removed  by  a 
pipet  with  a  disposable  tip  which  will  penetrate  the 
paraffin  film  thus  avoiding  the  necessity  for  its 
removal  as  would  be  the  case  with  a  stoppered  test  tube. 

4.  Design  and  construction  of  the  prototype  cell  dispenser 
has  been  completed  and  tests  to  determine  size  of 
inoculum  for  optimum  culture  has  been  initiated.   Com- 
puter simulation  of  the  cell  dispensing  system  using 

a  carousel  unit  has  been  initiated  and  the  console  has 
been  redesigned  to  accommodate  different  size  modules. 

5.  Development  of  sister  chromatid  exchange  technique  was 
initiated  and  completed. 
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Contract  Number:  NOl-HD-32713 

Contract  Title  :  Coordination  of  Regional  Cytogenetic  Registries 

Contractor      :  University  of  Oregon  Health  Sciences  Center 

Money  Allocated:  $89,182  FY  76 


Objectives 


f 


Methodology 


• 


1.  To  develop  a  common  format  for  the  collection  of  clin- 
ical and  cytogenetic  information  and  to  establish 
defined  standards  in  the  selection  of  material  for 
analysis  and  for  quality  control. 

2.  Develop  a  manual  of  procedures  which  will  contain 
information  about  standardization  in  the  selection  of 
material  for  analysis  and  for  maintenance  of  quality 
control.   The  common  format  and  manual  of  procedures 
will  be  tested  by  the  collaborating  registries. 

3.  Develop  and  refine  a  card  format  for  the  collection  of 
handwritten  clinical  and  cytogenetic  information. 

4.  Develop  a  phenotype  coding  system  and  to  test  computer 
compatibility  among  the  collaborating  registries. 

When  the  registry  is  fully  operational  the  following  infor- 
mation should  be  retrievable  or  additional  studies  should 
be  possible  using  registry  data:   recurrence  risk  estimates, 
mutation  rate  estimates,  morbidity  or  mortality  statistics, 
frequency  of  breakpoints,  karyotypic-phenotypic  correlation, 
definition  of  the  natural  history  of  clinical  cytogenetics 
disorder,  effects  of  certain  demographic  data  such  as 
parental  age,  environmental  factors,  birth  order,  and 
temporal  clustering,  health  care  needs  and  delivery  of 
service,  identification  of  individuals  at  risk,  genetic 
counseling  and  education  of  health  personnel. 

The  following  cytogenetic  laboratories  are  collaborating 
in  this  contract:   University  of  Oregon  Health  Sciences 
Center  (Dr.  Gerald  Prescott) ,  University  of  Tennessee 
(Dr.  Robert  Summitt) ,  Yale  University  and  Southbury  Train- 
ing School  in  Connecticut  (Dr.  W.  Roy  Breg)  and  the  Univer- 
sity of  Colorado  Medical  Center  (Dr.  Herbert  Lubs) . 

The  collaborating  laboratories  fill  out  the  coding  manual 
which  consists  of  four  sections:  master  file,  clinical. 
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cytogenetic/laboratory ,  and  pedigree  coding.   The  master 
information  form  contains  information  about  the  patient 
which  is  neither  medical  nor  cytogenetic,  i.e.  mostly 
demographic  data.   It  is  the  only  form  on  which  the 
patient's  name  and  the  names  of  his  parents  appear.   To 
insure  confidentiality  this  form  is  mailed  independent  of 
the  other  forms.   The  clinical,  cytogenetic  and  pedigree 
coding  forms  are  identified  by  the  laboratory,  individual 
and  family  numbers  which  coincide  with  those  appearing  on 
the  master  form  which  are  coded  on  a  tape  separate  and 
different  from  that  which  contains  clinical  and  cytogenetic 
data.   By  this  two-tape  approach  patient  confidentiality 
is  maintained.   The  completed  forms  are  mailed  to  the 
central  coordinating  laboratory  in  Portland,  Oregon. 

Results        :   About  1,500  cases  have  now  been  logged  in  the  PDF  10  com- 
puter for  random  access.   Some  of  the  data  on  patients 
from  Colorado  were  sent  on  computer  tapes  which  are  com- 
patible with  the  Portland  computer  system.   The  cytogenetic 
information  logged  in  the  computer  can  be  tabulated  and 
retrieved  down  to  the  specific  breakpoint  band  on  either 
chromosome  arm  using  the  Paris  nomenclature.   By  June  30, 
1976  it  is  anticipated  that  an  additional  1,000  cases  will 
be  available  for  computer  input. 

The  manual  has  received  considerable  praise  from  leading 
cytogeneticists  across  the  country.   In  fact,  the  Camden 
Mutant  Cell  Bank,  supported  by  NIGMS ,  will  be  adopting  the 
manual,  or  a  modification  thereof,  in  their  recordkeeping 
system. 
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Contract  Number:   NOl  92180 


Contract  Title 


Prevention  of  Prematurity  and  Developmental  Disorders 
Through  Nutritional  Supplementation  and  Laboratory 
Studies  on  Prenatal  Malnutrition 


Contractor 
Money  Allocated 
Objective 


f 


Methodology 


Columbia  University  School  of  Public  Health 

$188,492  FY  76 

To  carry  out  a  controlled  field  study  on  the  effects  of 
nutritional  supplements  to  pregnant  women  in  Harlem,  New 
York,  considered  at  high  risk  for  low  birthweight  infants. 
Outcome  variables  include  birthweight,  infant  development, 
mortality  and  related  disorders. 

Laboratory  studies  will  examine  physiological  parameters 
of  growth  and  infectious  processes  and  relationship  to 
nutritional  experiment. 

Pregnant  women  at  high  risk  due  to  low  prepregnancy  weight 
previous  prematurity,  low  protein  intake  and  low  weight 
gain  during  pregnancy  are  randomly  assigned  to  one  of 
three  treatment  groups.   Other  relevant  factors  including 
smoking,  drug  usage  and  trimester  of  entry  into  the  project 
are  also  considered  in  the  analysis.   Infants  are  tested  at 
birth,  26  and  44  weeks  of  age. 

A  variety  of  biochemical,  histological  and  morphometric 
measures  will  be  taken. 


Results 


The  project  is  in  its  terminal  phase  of  data  analysis  and 
a  final  report  should  be  available  toward  the  end  of  the 
calendar  year.   Preliminary  findings  include  the  following 
observations: 
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1.  Maternal  weight  gain  for  women  reaching  term  and  birth- 
weight increase  as  a  consequence  of  nutritional  supple- 
mentation.  However,  the  supplement  inhibited  weight 
gain  early  in  pregnancy  and  promoted  gains  after  a 
substantial  period  on  treatment. 

2.  The  birthweight  of  full  term  offspring  was  conditioned 
in  part  by  smoking  of  the  mothers  or  a  pregravid  weight 
under  110  lbs.   In  both  instances,  supplementation 
resulted  in  significant  treatment  effects  compared  to 
controls. 
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3.  For  infants  born  under  37  weeks  gestation,  the  gradient  ^ 
was  opposite  to  the  direction  hypothesized,  though  not  fl 
statistically  significant. 

4.  Perinatal  loss  rate — still  births  and  neonatal  deaths — 
was  lower  than  in  comparable  population  groups. 

5.  Prenatal  nutritional  supplementation  did  not  prevent 
premature  births.  ^ 

6.  Treatment  does  not  discriminate  between  groups  in 
intellectual  developmental  measures  at  44  weeks  of 
age.   However,  on  various  somatic  indices  including 
weight,  differentials  obtaining  for  full  term  births 
presist  to  44  weeks.   This  suggests  the  psychometric 
measures  may  lack  selectivity  at  this  early  age  rather 
than  posit  an  absence  of  effect. 
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Contract  Number:   NIH-74-2848 


Contract  Title  : 

Contractor  : 
Money  Allocated : 
Objectives     : 


« 


Methodology 


Results 


Follow-up  Study  on  the  Application  of  Behavioral  Modifi- 
cation Skills  by  Parents  of  Mentally  Retarded  Children 

Behavior  Education  Projects,  Inc. 

None     "  '-'    •   ■ 

This  is  a  follow-up  study  of  contract  NIH-72-2016.   The 
objective  is  to  determine  the  degree  to  which  parents  in 
the  various  experimental  groups  of  the  initial  study 
(ranging  from  use  of  manuals  only  (MO)  to  manuals  plus 
group  training  and  home  visits  (GV)  continue  to  apply 
behavior  modification  principles,  knowledge,  and  materials 
in  shaping  the  behavior  of  their  retarded  children.   Since 
the  original  study  involved  relatively  short-term  training 
(five  months) ,  the  duration  of  the  effects  of  training 
poses  important  issues.   Answers  to  this  question  will 
help  to  evaluate  the  long-range  effect  of  various 
approaches  to  parental  training  and,  thereby,  suggest 
strategies  for  follow-up  programs  of  this  kind. 

Contacts  were  made  with  95%  of  the  parents  participating 
in  the  various  experimental  groups  of  the  original  project. 
Interviews  were  conducted  and  test  instruments  applied  to 
assess  the  parents'  interactive  behavior  with  their 
retarded  children  in  influencing  the  development  of  behav- 
ioral skills  and  in  the  determination  of  their  continuing 
knowledge  regarding  behavior  modification  problems  and 
technologies.   Approximately  100  parents  were  involved  in 
this  follow-up  study  and  data  both  on  parent  and  child 
characteristics  were  included  in  the  analysis. 

The  follow-up  study  was  carried  out  14  months  after  the 
end  of  the  original  training  program.   Interviews  focused 
on  the  follow-through  programming  efforts  of  parents  and 
continued  progress  of  the  children  in  self-help  skills 
and  behavioral  improvement.   The  major  findings  can  be 
summarized  as  follows: 
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1.      There  was  only  a  slight  drop  in  knowledge  among  all 
•  experimental  groups  of  the  principles  of  behavior 
modification.   Mothers  in  the  GV  condition  were  the 
most  knowledgeable. 
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2.  Half  of  the  families  followed  through  very  well  on 
skills  being  programmed  at  the  end  of  training. 

3.  Only  a  small  percentage  of  families  began  new  formal 
teaching  (16%),  but  76%  reported  Incidental  teaching, 
indicating  the  application  of  principles  in  daily 
routine. 

A.   The  most  frequent  obstacle  to  programming  was  a  lack 
of  time  to  teach. 

5.  Mothers  became  more  aware  of  their  children's  learning 
potentialities  and  their  role  as  teachers  and  reported 
more  confidence  in  interacting  with  their  child  and 

in  evaluating  other  services. 

6.  Two  thirds  of  the  families  continued  to  use  the 
manuals,  mainly  for  review  and  teaching  a  specific 
skill. 

7.  Child  gains  in  self-help,  language  and  speech  were 
maintained  during  follow-up,  though  rate  of  gain  for 
new  skills  declined. 

The  follow-up  study  generally  supports  the  original 
findings  that  the  most  cost-effective  training  condition 
is  to  give  parents  the  manuals  only  (MO) ,  particularly  in 
the  area  of  skill  training.   There  is,  however,  a  somewhat 
greater  decline  in  follow-up  activities  in  this  group  and 
parents  apparently  prefer  professional  and  group  contacts. 
Programs  which  encourage  self-reliance  by  parents,  yet 
offer  limited  group  support  would  seem  to  offer  the  most 
efficient  and  economical  long  range  effects.   The  study 
questions  the  widely  held  assumption  that  more  inputs,  by 
highly  trained  professionals,  are  necessarily  of  most  value. 
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Contract  Number:   NOl  HD-32793 


Contract  Title 


An  Investigation  of  Certain  Relationships  Between  Hearing 
Impairment  and  Language  Disability 


Contractor      :   University  of  Washington,  Seattle,  Washington 
Money  Allocated:   $238,388  FY  '76 
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The  objectives  of  this  project  are  best  described  in  two 
phases.   The  three  specific  objectives  of  Phase  I  of  this 
contract  were:   (1)  to  determine  the  feasibility  of  con- 
ducting an  extensive  investigation  of  the  relationships 
between  hearing  impairment  and  the  speech  and  language 
status  of  children  from  birth  to  three  years  of  age;  (2)  to 
formulate  a  test  battery  for  assessing  the  speech,  hearing 
and  language  abilities  of  children  under  the  age  of  36 
months;  and  (3)  to  develop  specific  testable  hypotheses 
regarding  the  relationships  between  hearing  impairment  and 
language  function.   The  results  of  Phase  I  of  this  con- 
tract serve  as  a  base  for  Phase  II,  a  subsequent  project 
on  the  investigation  of  the  relationships  between  hearing 
impairment  and  language  in  young  children.   Phase  II  will 
provide  a  base  for  the  investigation  of  language  disability 
of  children  with  other  problems,  such  as  cultural-familial 
mental  retardation,  physically  based  mental  retardation, 
and  cerebral  palsy.   During  FY  '76  the  contract  shifted 
from  Phase  I  to  Phase  II. 


Methodology 


• 


Phase  II  consists  of  a  longitudinal  study  and  a  series  of 
cross-sectional  studies  of  language  development  in  normal, 
hearing-impaired,  and  Down's  syndrome  children.   These 
studies  involve  six  major  areas  of  investigation: 

a.  Speech  Production:   Segmental  Phonology:   This  area 
includes  studies  of  children's  phonological  outputs 
which  the  Contractor  will  describe  within  a  basically 
generative  framework.   The  proposed  work  focuses  upon 
the  details  of  a  hierarchy  of  phonological  learning  and 
its  variability  within  and  across  children,  both  normal 
and  abnormal.   These  data  will  be  interpreted  in  lightcf 
cognitive  development  of  children  in  the  longitudinal 
samples  as  measured  by  a  series  of  studies  dealing  with 
object  permanence. 

b.  Speech  Production:   Suprasegmentals.  Studies  focus  on 

suprasegmental  perception  and  production  preferences 

of  children  in  order  to  clarify  the  nature  of  acoustic 
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differences  between  the  speech  of  normal,  hearing- 
impaired,  and  Down's  syndrome  children.   At  the  con- 
clusion of  this  project  the  Contractor  will  specify 
certain  interdependencies  of  the  segmental  and  supra- 
segmental  aspects  of  the  language  code. 

c.  Speech  Perception:   The  Contractor  will  Investigate 
perceptual  influence  on  various  kinds  of  phonological 
errors  produced  by  Down's,  hearing-impaired  and  normal 
children.   In  addition,  the  Contractor  will  continue 
to  develop  an  empirically-based  model  of  linguistic 
perceptual  development. 

d.  Syntax:   In  this  area,  the  focus  will  be  on  three 
factors  in  syntactic  development:   (i)  word-order  in 
subject-verh-object  constructions;  (ii)  telegraphic 
imitations  of  adult  utterances;  and  (iii)  order  of 
appearance  of  certain  grammatical  morphemes  (function 
words  and  inflections) .  '  The  Contractor  will  determine 
whether  or  not  factors  such  as  hearing-loss  and  general 
cognitive  delay  result  in  patterns  of  learning  which 
differ  from  well-established  patterns  of  normal 
development.   .  ■   • 

e.  Semantics  (Lexical  Development):   Studies  will  focus 
on  the  ordered  acquisition  of  meaning  for  certain  re- 

'  lational  terms  (dimensional  adjectives)  and  the  possi- 

ble perceptual  influence  on  this  ordering.   Hypotheses 
relating  to  different  courses  of  development  among  the 
three  groups  as  well  as  within  group  variations  will 
be  tested. 

f.  Auditory  Sensitivity:   The  Contractor  will  assess  the 
hearing  sensitivity  of  a  group  of  auditorily- impaired 
infants.   Among  the  techniques  used  will  be  visual 
reinforcement  audiometry,  conditioned  orientation 
response  audiometry,  tangible  reinforcement  operant 
conditioning  audiometry,  and  impedance  audiometric 
techniques. 

Results        :   During  the  initial  year  of  Phase  II  the  contract  team  has 

focused  on  data  gathering  from  the  longitudinal  samples 
(normal,  hearing-impaired,  and  Down's  syndrome) — primarily 
for  the  period  of  birth  to  1  year  of  age.   Phonetic  tran- 
scriptions from  tape  recordings  of  spontaneous  vocaliza- 
tions are  showing  similar  but  delayed  phonological  develop- 
ment patterns  for  the  Down's  children,  as  compared  with 
normal  children.   The  hearing  impaired  chidren  appear  to  be 
similar  to  normal  children  during  the  early  phases  of 
phonological  development,  but  later  progress  along  a  dif- 
fetent  developmental  pattern.   Adaptations  of  the  behav- 
ioral aduiometry  techniques  developed  during  Phase  I  are 
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now  being  applied  satisfactorily  in  studies  of  infant 
speech  perception.   This  innovation  allows  the  same 
children  to  be  tested  on  a  variety  of  perceptual  contrasts 
and  yields  reliable  data  from  over  95%  of  the  children 
seen.   Work  proceeds  on  schedule  for  all  of  the  areas 
listed  above.   Several  new  publications  have  been  added 
to  the  list  emanating  from  Phase  I. 


t 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Office  of  the  Director 
Epidemiology  and  Biometry  Research  Program 

The  Epidemiology  and  Biometry  Program  provides  the  Institute  with  skills 
from  three  professional  disciplines:  biostatistics,  computer  sciences,  and 
epidemiology.   These  are  brought  together  to  provide  a  focus  within  the 
Institute  for  research  and  consultation  in  these  areas. 

The  consultation  function  is  an  active  and  varied  one,  with  our  staff 
participating  in  work  within  each  of  three  other  Programs  within  the 
Institute.   Prominent  among  these  is  a  data  center  role  which  we  have  now 
assumed  in  collaboration  with  the  Intramural  Research  Program  on  four  major 
studies. 

Three  of  these  are  randomized  clinical  trials  involving  immunization  for 
Hemophilus  influenza  type  b,  the  treatment  of  cystinosis,  and  treatment  of 
hyperbilirubinemia  in  the  newborn  with  phototherapy.   The  fourth  is  a 
non-randomized  study  of  the  risks  associated  with  amniocentesis,  a  procedure 
used  in  pregnancy  to  make  prenatal  diagnosis  of  selected  birth  defects.   A 
competence  has  developed  in  handling  those  studies  that  will  be  an  important 
resource  in  the  future.   The  Institute  should  continue  to  be  alert  to  new 
developments  in  obstetrics  and  pediatrics  that  are  opportune  for  clinical 
trials  or  analysis  of  existing  data.   These  are  seen  by  our  staff  as  an 
essential  role  that  we  can  play  in  the  evolution  of  safe,  effective  clinical 
procedures.   The  importance  of  these  studies  is  underscored  by  the  increasingly 
greater  priority  given  to  clinical  research  at  NIH.   The  public  is  very 
properly  asking  that  our  work  be  related  to  all  stages  of  the  research 
spectrum,  from  fundamental  to  medical  care. 

With  renewed  interest  in  clinical  trials  throughout  NIH,  we  have  turned  our 
attention  to  the  methods  available  to  conduct  and  analyze  them.   One  member 
of  our  staff  co-authored  a  review  paper  of  statistical  methods  applicable  to 
clinical  trials.   It  is  clear  that  many  of  the  procedures  that  have  been 
described  are  not  responsive  to  our  research  needs,  and  that  other  models 
might  be  more  appropriate. 

Within  this  year  the  amniocentesis  study  came  to  a  conclusion.   Results  were 
summarized  in  a  manuscript  that  was  submitted  for  publication.   The  inference 
was  that  amniocentesis  is  a  relatively  risk-free  procedure.   On  the  benefit 
side,  of  course,  is  the  opportunity  to  prevent  an  array  of  serious  defects 
in  the  newborn,  including  mongolism.   There  is  no  question  but  that  prenatal 
diagnosis  of  congenital  defects  constitutes  one  of  the  major  advances  in 
preventive  medicine  in  the  field  of  maternal  and  child  health. 

The  data  file  assembled  for  the  amniocentesis  study  is  now  being  used  to  mine 
other  information  which  it  contains.   Approximately  three  hundred  of  the  cases 
were  examined  with  ultrasound  to  assist  in  locating  the  placenta  and  fetus. 
We  are  examining  the  data  for  those  infants  who  were  exposed  to  this  form  of 
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radiation  to  see  whether  any  adverse  effects  were  evident.   In  addition,  the 
records  include  excellent  information  on  previous  pregnancies,  so  that  we 
are  assessing  the  value  of  a  history  of  previous  low  birth  weight,  prematurity 
or  fetal  losses,  in  predicting  the  outcome  of  the  current  pregnancy. 

Dr.  Daniel  G.  Seigel  was  appointed  Director  of  the  Epidemiology  and  Biometry 
Research  Program.  Dr.  Seigel  had  served  previously  as  Chief  of  the  Biometry 
Branch  and  Acting  Director  of  the  Program. 

With  the  appointment  of  a  new  Director  some  administrative  changes  were  made. 
Those  statisticians  who  were  formerly  in  the  Epidemiology  Branch  were  moved 
to  the  Biometry  Branch.   Computer  Scientists  and  statistical-clerical 
personnel  were  placed  under  the  supervision  of  a  senior  computer  scientist, 
and  placed  in  the  Office  of  the  Director  of  the  Program.   The  vacancy  in  the 
position  of  Branch  Chief  in  Epidemiology  was  filled,  and  a  new  epidemiologist 
was  recruited,  as  well  as  a  research  aide.   A  visiting  scientist  from  Perth, 
Australia,  joined  our  staff  for  a  year  bringing  with  her  considerable  interest 
in  perinatal  epidemiology. 

A  program  of  research  is  beginning  to  emerge  in  epidemiology  with  this  new 
staff.   It  is  clear  that  the  factors  that  cause  variation  in  infant  mortality 
across  strata  of  our  population  have  not  been  adequately  defined.   It  is 
clear  that  tlie  extensive  demographic  research  that  has  been  conducted,  needs 
to  be  joined  to  the  clinical  variables.   The  etiology  of  prematurity  needs 
to  be  examined  with  carefully  designed  studies.   To  these  ends  we  have 
assembled  a  file  from  several  states  in  which  infant  death  data  are  linked 
to  birth  certificate  data.   We  are  looking  at  two  cohorts  of  prematures  to 
examine  the  short  and  long  term  survival  rates  as  well  as  the  health  of  the 
survivors.   We  nave  assembled  a  tape  of  prematurity,  fetal  loss,  and  infant 
deaths,  by  counties,  along  with  a  number  of  other  demographic  characteristics. 
We  have  developed,  along  with  the  Center  for  Disease  Control,  a  monitoring 
system  for  epidemics  of  birth  defects,  which  is  now  in  full  operation. 

At  the  same  time  we  are  strengthening  our  ties  with  other  agencies  that  share 
our  research  interests.   Members  of  our  staff  consult  actively  for  the  FDA 
and  the  WHO  on  problems  of  drug  effects  and  research  in  contraception.   We 
have  begun  to  lay  plans  for  analyses  of  data  on  sudden  infant  death  syndrome 
in  collaboration  with  the  Health  Services  Administration.   We  have  been 
working  closely  with  the  Center  for  Disease  Control  and  the  National  Center 
for  Health  Statistics  to  develop  statistical  data  resources  relevant  to 
maternal  and  child  health.   These  collaborative  efforts  are  seen  as  essential 
to  the  development  of  a  national  program  of  statistics  and  epidemiology  in 
child  health  and  human  development. 

Publications 

Seigel,  Daniel  G. :   Life  table  rates  and  person  month  ratios  as  summary 
statistics  for  contraceptive  trials,   J.  Steroid  Biochem.   6:933-936,  1975. 
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NICHD  Annual  Report 
July  1,  1975  through  June  30,  1976 

Biometry  Branch 

Three  primary  activities  comprise  the  work  of  the  Biometry  Branch  staff: 
(1)  a  data  center  and  consultative  program  for  the  conduct  and  analysis  of 
clinical  trials,   (2)  collaborative  work  and  statistical  support  for 
intramural  and  extramural  investigators,  and   (3)  research  on  statistical 
methodology  with  biomedical  applications.   The  staff  may  also  pursue  research 
in  subject  matter  areas  of  interest  to  the  Institute  and  collaborate  with 
outside  investigators  on  research  projects.   They  have  served  as  advisors 
to  the  National  Institute  of  Mental  Health  and  the  World  Health  Organization. 

A.   Clinical  Trials 

The  Branch  provides  statistical  analysis  and  data  center  functions 
for  four  clinical  trials.   In  general  terms,  the  staff  advise  on  the 
required  sample  size  and  study  duration  in  the  planning  of  a  clinical 
trial;  they  recommend  and  implement  procedures  for  randomization  and 
plan  the  analysis,  providing  for  both  experimental  and  statistical 
controls;  they  collaborate  on  writing  the  research  protocol;  in 
conjunction  with  researchers  and  computer  scientists,  they  provide 
techniques  for  quality  control  of  reported  results  and  thereby  help 
enforce  compliance  with  the  protocol.   Throughout  the  duration  of  the 
trial,  the  Branch  provides  interim  analyses  of  current  results  and  may 
advise  on  early  stopping  because  of  unanticipated  treatment  effects. 
At  the  conclusion  of  the  trial,  the  Branch  provides  definitive  analyses 
of  results  and  collaborates  in  the  writing  of  research  findings. 

1.  Nine  medical  centers  comprise  a  collaborative  study  of  the 
risks  of  amniocentesis,  the  National  Registry  for  Amniocentesis.   This 
study  reached  its  final  stages  during  the  past  year  with  the  completion 
of  one-year  follow-up  examinations  on  approximately  2,000  infants. 
Coding  of  all  forms  was  completed  and  statistical  analyses  were  done 

on  all  segments  of  the  study.   Major  findings  were  presented  on 
October  20,  1975  at  the  meeting  of  the  American  Academy  of  Pediatrics: 
Symposium  on  the  National  Registry  for  Amniocentesis  -  Results  and 
Implications  of  the  Study.   Data  processing  and  statistical  analyses 
are  continuing  in  preparation  for  a  study  monograph. 

2.  A  national  collaborative  study  of  phototherapy  for  the  treatment 
of  hyperbilirubinemia  completed  its  first  year  of  newborn  intake  and 
started  one-year  follow-up  examinations  on  1,100  infants.   Of  the  six 
participating  medical  centers,  two  will  continue  intake  of  newborns  for 
another  year.   We  anticipate  that  all  babies  will  be  followed  until  they 
are  five  years  old,  at  which  time  a  thorough  examination  will  be  given 
so  as  to  determine  whether  phototherapy  produces  any  long-term  adverse 
effects.  Analysis  of  newborn  data  will  begin  shortly. 

3.  A  controlled  field  trial  of  immunization  with  Haemophilus 
influenzae  type  b  (HITB)  and  Meningococcus  group  C  (MGC)  polysaccharide 
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has  completed  its  recruitment.   This  project  is  under  the  direction  of 
Dr.  John  B.  Robbins,  Director,  Division  of  Bacterial  Products,  Bureau 
of  Biologies,  FDA,  and  was  initiated  while  Dr.  Robbins  was  at  the  NICHD. 
Approximately  18,000  children  ages  2  months  through  5  years  were 
immunized  in  a  double-masked  randomized  fashion  with  either  10  vg   of 
HITB  or  25  ug  of  MGC  (control  vaccine)  polysaccharide  so  as  to  evaluate 
the  effectiveness  of  the  IIITB  vaccine  in  preventing  bacterial  infections. 
Two  additional  years  of  follow-up  is  planned.   The  overall  effectiveness 
of  HITB  vaccine  is  currently  estimated  to  be  60-o.   Laboratory  work  to 
improve  the  efficacy  of  the  vaccine  is  currently  being  done  under  the 
direction  of  Dr.  John  B.  Robbins  and  Dr.  Rachel  Schneerson. 

4.   A  randomized  double-masked  clinical  trial  of  vitamin  C  for 
treatment  of  children  with  nephropathic  cystinosis  has  completed  its 
first  year  of  patient  recruitment.   The  Branch  is  collaborating  with 
Dr.  Joseph  B.  Schulman,  NlCllD  and  Dr.  Jerry  A.  Schneider,  UCSD  Medical 
School.   Currently  43  children  from  centers  throughout  North  America 
and  Western  Europe  are  enrolled  in  the  trial.   Two  meetings  of  the 
data  monitoring  committee  have  taken  plaCe  (Nov.,  1975,  and  March  1976), 
and  a  third  meeting  is  shceduled  for  July  1976.   Based  upon  current 
results,  we  expect  the  trial  to  continue  for  two  additional  years  before 
we  can  establish  whether  or  not  vitamin  C  is  effective  in  the  treatment 
of  early-onset  nephropathic  cystinosis. 

B.   Consultations 

Support  of  Intramural  and  Extramural  requests  for  statistical 
consultations  is  an  imjjortant  Branch  function.   Consultations  vary 
greatly  in  respect  to  time  and  effort  required.   Many  involve  Branch 
support  over  a  short  interval  (several  hours  or  days)  on  a  limited 
problem  within  a  larger  research  project.   In  some  consultations 
(lasting  weeks  or  months)  a  major  contribution  to  the  conduct, 
interpretation,  or  analysis  of  a  research  project  may  be  made  so  that 
a  statistician's  initial  advisory  role  may  develop  into  a  collaborative 
onCo   Requests  for  statistical  consultation  in  the  past  year  have  arisen 
from  the  following  NICHD  branches:   Pregnancy  Research  Branch, 
Reproductive  Research  Branch,  Laboratory  of  Biomedical  Sciences,  Social 
and  Behavioral  Sciences  Branch,  Epidemiology  Branch,  Perinatal  Biology 
and  Infant  Mortality  Branch, and  the  Contraceptive  Evaluation  Branch. 
Staff  within  the  Biometry  Brancli  have  also  consulted  or  collaborated 
with  scientists  from  the  Bureau  of  Biologies,  the  NIA,  NINDS,  Nlil, 
NIMH,  and  NIAMD. 

A  list  of  some  of  the  more  significant  consultations  follows. 

1.   Dr.  David  Klein  (NICHD).   Designing  a  system  for  long-term  (3-4 
months)  temperature  and  activity  recordings  of  rats.   Changes  in 
circadian  rhythm  after  pinealectomy  and  related  pharmacological 
treatments  will  be  analyzed  from  the  data  generated. 
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2.  Dr.  Richard  Sherins  (RR,  NICHD) .   Laboratory  data  on  119  men 
referred  for  possible  infertility  are  being  analyzed  to  assess  the 
role  of  various  semen  characteristics  in  male  infertility. 

3.  Dr.  Eugene  D.  Albrecht  (PRB,  NICHD).   Analyses  of  the  metabolic 
clearance  rate  and  the  serum  concentration  of  progesterone  in  the 
pregnant  and  non-pregnant  baboon,  including  comparisons  of  time  trends 
by  stages  of  pregnancy. 

4.  Dr.  Don  Gibson  (NIA)  and  Dr.  Albert  Jonas  (Yale  School  of  Medicine). 
Characterization  studies  of  the  F344  inbred,  male  Fischer  rats  in  the 
aging  colony  maintained  at  the  Charles  River  Breeding  Laboratories, 
Wilmington,  Massachusetts.   Life  table  and  other  statistical  techniques 
are  being  used  to  establish  baseline  information  for  the  use  of  these 
rats  in  aging  research. 

5.  Dr.  John  W.  Sparks  and  Dr.  Walter  H.  Glinsman  (LBS,  NICHD).   A 
clinical  trial  of  therapeutic  parenteral  galactose  in  the  newborn. 
Performed  sample  size  analyses,  assisted  in  design  of  data  collection 
forms  and  offered  suggestions  on  the  writing  of  the  protocol. 

6.  Dr.  Tor  Bjerkedal  (CDC  and  University  of  Bergen,  Norway).  Comparison 
of  fetal  and  infant  mortality  as  a  function  of  birth  weight  and 
gestational  age.   Five  years  of  data  from  Norway  and  selected  U.S. 
states  have  been  examined. 

7.  'Dr.  Tom  Wehr  (MINH)  and  Dr.  Karen  Yuen  (NEI) .   A  time  series  analysis 
of  several  months  of  physiological  and  sleep  data  from  cyclic 
manic-depressive  patients. 

8.  Dr.  Nikom  Dusitsin  (Chulalongkom  Medical  School,  Bangkok,  Thailand). 
Reanalysis  of  data  on  the  intravenous  glucose  tolerance  test  in  30  women 
who  are  on  oral  (Ovral)  vs.  injectible  (DMPA)  contraceptives,  with 
comparisons  of  glucose  metabolism  prior  to  and  after  12  months  of 
contraceptive  usage. 

C.   Research 

The  research  interests  of  Branch  members  are  reflected  by  their 
publications  and  talks.   In  general  terms  these  include  the  design  and 
analysis  of  clinical  trials,  statistical  techniques  for  inference  from 
epidemiologic  studies,  the  application  of  time  series  to  biomedical  data 
analysis,  statistical  techniques  for  the  analysis  of  infant  morbidity 
and  mortality  data,  applications  of  mathematical  genetics,  and 
nonparametric  statistical  methods. 

The  results  of  the  National  Registry  for  Amniocentesis  indicate  that 
midtrimester  amniocentesis  is  a  highly  accurate  and  safe  procedure  which 
does  not  significantly  increase  the  risk  of  fetal  loss  or  injury  (3.5% 
for  the  cases,  3.2%  for  the  controls).   Complications  of  pregnancy  or 
delivery  were  also  unaffected  by  the  procedure.   Newborn  examination 
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indicated  no  significant  differences  between  the  two  groups  in  incidence       ^k 
of  congenital  anomalies,  and  no  evidence  of  physical  injury  resulting  jj^ 

from  amniocentesis.   The  two  groups  did  not  differ  significantly  in 
physical,  neurological,  or  developmental  states  at  one  year  of  age. 

In  a  mathematical  investigation  of  the  effect  of  screening  errors 
on  reported  morbidity  in  prospective  observational  studies,  it  is 
shown  that  the  true  cohort  experience  is  distorted  by  an  amount  which 
depends  upon  the  frequency  of  screening  and  the  diagnosis  error  rates,  ^ 

false  positives  and  false  negatives.   An  analysis  based  upon  a  life-table       " 
approach  was  developed  which  applies  to  general  models  of  "survival"  and 
which  allows  one  to  calculate  the  amount  of  bias  introduced  through 
diagnosis  errors  and  differential  frequencies  of  screening.   The  analysis 
also  provides  for  the  adjustment  of  reported  rates  of  disease  so  as  to 
eliminate  the  above-mentioned  bias. 
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Biometry  Branch 
Contract  and  Collaborative  Research 

Contract  Title:   A  Study  of  Monozygous  and  Dizygous  Twins  to  Ascertain 

Possible  Neurophysiologic  Factors  for  the  Sudden  Infant 
Death  Syndrome 

Contractor:   Boston  University,  Boston,  Massachusetts  (NOl-HD- 3-2789} 

Money  Allocated:   $192,217   (Nov.  1,  1975  to  Oct.  31,  1976) 

Objectives:   Only  a  minimal  amount  of  epidemiologic  data  has  been  reported 
relevant  to  genetic  factors  and  SIDS.   Data  have  been  reported,  however, 
showing  that  twins  (regardless  of  zygosity)  are  at  a  somewhat  increased  risk 
for  SIDS.   This  project  is  examining  sleep  organization,  sleep  apnea  and 
cardiopulmonary  regulation  in  monozygous  and  dizygous  twins  and  controls 
matched  for  conceptual  age,  birth  weight,  and  sex.   The  data  collected  will: 
1)  test  specific  hypotheses  about  the  extent  of  genetic  or  environmental 
control  over  variables  which  may  be  involved  in  SIDS  etiology,  and  2)  test 
specific  hypotheses  about  the  extent  of  genetic  or  environmental  control 
over  the  ontogeny  of  variables  which  may  be  involved  in  SIDS  etiology. 

Major  Findings:   Sleep  apnea  in  the  twin  sample  has  been  carefully  quantified 
as  to  length  of  apnea,  sleep  state  and  post-conceptual  age.   The  data  is 
longitudinal  for  the  first  three  months  of  life.  Apnea  is  most  common  in 
REM  and  indeterminant  sleep  and  lowest  in  quiet  sleep.   The  percentage  of 
infants  with  greater  than  10  second  apnea  in  REM  sleep  decreased  from  about 
30  percent  at  40  weeks  post-conceptual  age  to  zero  percent  at  52  weeks.   The 
effect  of  maturation  on  apnea  varies  with  sleep  state,  however.   Over  the 
period  40-52  weeks,  the  amount  of  quiet  sleep  apnea  did  not  change  significantly, 
Prediction  of  the  amount  of  long  apnea  periods  from  the  occurrence  of  short 
apnea  periods  was  possible  only  during  REM  sleep  apnea. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Study 
results  should  provide  evidence  about  the  extent  to  which  the  various  factors 
under  study  are  under  genetic  or  environmental  control.   As  the  variables 
under  study  have  been  implicated  in  SIDS  etiology,  study  results  should 
provide  a  rational  basis  for  selecting  variables  which  can  be  manipulated  to 
prevent  SIDS.   If  behavior  (Sander)  bed  recordings  reliably  and  validly  register 
polygraphic  activity,  this  device  could  provide  relatively  inexpensive  screening 
for  high  SIDS  risk  as  well  as  less  expensive  further  research. 

Proposed  Course:   Funding  for  two  additional  years  in  anticipated. 

Project  Officer:   Howard  J.  Hoffman 
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Biometry  Brancli 
Contract  and  Collaborative  Research 

Contract  Title:   The  Epidemiology  of  Birth  Weight  with  Particular 
Reference  to  the  Effect  of  Induced  Abortion  on 
Subsequent  Offspring 

f 

Contractor:   Mother  and  Child  Institute,  Warsaw,  Poland  (PL  480  #05-033-N) 

Money  Allocated:   3,446,160  Zlotys  (two  years) 

Obj  ectives :   The  original  objective  was  to  determine  whether  or  not 
therapeutic  abortion  affects  the  birth  weights  of  subsequent  offspring. 

Summary:   Controlling  for  a  number  of  factors  already  known  to  be  related 
to  low  birth  weight,  this  study  would  have  assessed  the  relationship  between 
previous  abortion  and  the  occurrence  of  low  birth  weight  in  subsequent 
offspring.   The  study  planned  to  gather  information  upon  approximately 
18,000  pregnant  women  attending  prenatal  clinics,  both  during  the  actual 
pregnancy  and  during  the  first  3  months  of  the  infant's  life. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:   Since 

birth  weight  is  such  an  overriding  determining  risk  factor  for  infant 

mortality,  and  since  therapeutic  abortion  is  the  predominant  method  of     "     m 

birth  control  in  many  countries  the  results  may  affect  future  policies  M 

and  practice. 

Proposed  Course:   Diplomatic  wrangling  between  U.S.  and  Polish  officials  has 
continued-  to  stall  the  release  of  PL  480  funds  for  this  project.   Furthermore, 
the  collaboration  of  the  Motlier  and  Child  Institute  in  the  WHO  Study  of  the 
Sequelae  and  Complications  of  Induced  Abortion  has  preempted  many  portions 
of  the  original  NICHU  protocol.   Upon  release  of  funds  and  provision  for 
travel,  the  design  of  the  original  study  will  be  reviewed  so  as  to  capitalize 
on  the  research  findings  of  the  WHO  study  and  pursue  lines  of  investigation 
suggested  by  current  research  results. 

Project  Officer:   James  J.  Schlesselman,  Ph.D. 

U.S.  Counterpart  Investigator:   Charles  R.  Stark,  M.D. 
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Biometry  Branch 
Publications  and  Talks 


Publications 


1.  Hansen,  J.U'.,  Hoffman,  H.J.  and  Ross,  G.T.:  Monthly  Gonadotropin  Cycles 
in  Premenarcheal  girls.   Science  190:  161-163,  1975. 

2.  l\fhisnant,  J.K.,  Rogentine,  G.N.,  Gralnick,  M.A.,  Schlesselman,  J.J.  and 
Robbins,  J.B.:   Host  Factors  and  Antibody  Response  in  Haemophilus 
Influenzae  type  b  Meningitis  and  Epiglottis.   J.  Infectious  Diseases 
133:  448-454,  1976. 

3.  Byar,  D.P.,  Simon  R.M„,  Friedewald,  W.T.,  Schlesselman,  J.J.,  DeMets,  D.L., 
Ellenberg,  J.H.,  Gail,  M.H.  and  Ware,  J.H.:   Randomized  Clinical  Trials: 
Perspectives  on  Some  Recent  Ideas.   New  Eng.J.  Med,  (in  press). 

4.  Sherins,  R.J.,  Brightwell,  D.  and  Sternthal,  P.M.:   Longitudinal  Analysis 
of  Semen  of  Fertile  and  Infertile  Men.   Proceedings  from  Third  Annual 
NICHD  Testes  Workshop,  Pittsburgh,  Pa.   Feb.  25-27,  1976.   (in  press). 

Talks 


1.  Hoffman,  H.J.:   Time  Series  Analysis  of  Short  Data  Stretches:  An 
Autoregressive  Filtering  Approach.   NIH  Time  Series  Lecture,  Bethesda, 
Maryland,  1975. 

2.  Orr,  W.C.  and  Hoffman,  H.J.:   The  Basic  Rest-Activity  Cycle  (BRAC) : 
Biological  Rhythm  or  Biological  Enigma.   The  Second  International  Congress 
on  Sleep  Research,  Edinburgh,  The  United  Kingdom,  1975. 

3.  Schlesselman,  J.J.:   The  Determination  of  Sample  Size  in  Experimental  and 
Observational  Studies.   Chulalongkorn  Medical  School,  Bangkok,  Thailand, 
October  8,  1975. 

4.  Schlesselman,  J.J.:   Randomized  Clinical  Trials.   Chulalongkorn  Medical 
School,  Bangkok,  Thailand,  October  13,  1975. 

5.  Schlesselman,  J. J,:   Statistical  Methods  for  Longitudinal  Studies. 
Chulalongkorn  Medical  School,  Bangkok,  Thailand,  October  15,  1975. 

6.  Nemenye,  P.  and  White,  N.B.  Jr.:   Two  Worthwhile  New  Tests  for  Dispersion. 
Annual  Meeting  of  the  American  Statistical  Association,  August  1975. 
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Epidemiology  Branch 

The  Epidemiology  Branch  is  involved  with  studies  of  the  occurrence  of 
child  health  problems,  with  the  overall  purpose  of  preventing  and  controlling 
disease  by  changing  the  causal  circumstances.  The  Branch  staff  conduct 
research  using  both  intramural  and  contract  facilities.  They  also  provide 
epidemiologic  consultation  to  other  programs  of  the  Institute. 

During  the  past  few  years  the  Branch  research  activities  have  focused  upon 
two  segments  of  the  Institute's  mission:  1)  The  etiology  and  prevention  of 
prematurity  and  2)  The  etiology  and  prevention  of  infant  mortality.  Some 
projects  were  concerned  with  specific  causes  of  infant  mortality  including 
respiratory  distress  syndrome,  sudden  infant  death,  and  congenital  malforma- 
tions. 

The  research  program  of  the  Branch  was  greatly  affected  during  FY  76  by 
staffing  problems.  At  the  beginning  of  the  year  Dr.  Stark,  the  Branch  Chief, 
resigned,  as  did  the  secretary  and  a  programmer.  Mr,  Harley  (Computer 
Specialist),  Ms.  Johnson  (Statistician),  Mr.  White  (Statistician),  and 
Ms.  Roberts  (Co-Step  Trainee)  were  all  transfered  from  the  Epidemiology  Branch 
to  the  Biometry  Branch.  Dr.  Lamm,  who  had  been  newly  hired  was  thus  left 
as  the  only  surviving  member  of  the  Branch. 

Dr.  Dwayne  Reed  was  recruited  as  Branch  Chief  in  December,  1975.  He  in 
turn  recruited  Ms.  Rebecca  Paytash  (Secretary)  in  January,  1976;  and 
Dr.  Carl  Keller  (Senior  Epidemiologist)  who  will  join  the  Branch  in  September, 
1976.  A  request  for  a  research  assistant  was  approved  in  April,  1976  and  a 
search  for  a  person  to  fill  this  position  has  begun. 

Dr.  Fiona  Stanley,  an  epidemiologist  from  Australia  joined  the  Branch  in 
February,  1976  as  a  visiting  scientist  for  one  year.  She  is  completing  a 
research  project  on  the  outcome  of  prematurity  in  London  and  is  participating 
in  several  Branch  projects. 

Dr.  Leiv  Bakketeig,  an  epidemiologist  from  Norway  has  also  agreed  to  spend 
one  year  with  the  Branch  beginning  July,  1976.  His  research  will  focus  upon 
a  comparison  of  infant  mortality  in  Norway  and  the  United  States. 

With  this  revitalization  of  the  Branch  efforts  are  being  made  to  reactivate 
research  activities  noted  above,  and  also  to  explore  new  areas  where  epidem- 
iologic research  is  needed.  Some  of  the  current  activities  are  listed  below. 

Seasonal  and  Geographic  Aspects  of  Respiratory  Distress  Syndrome  (D.  Reed, 
N.  White,  and  G.  Johnson) .  This  project  was  reactivated  during  FY  76.  A 
tape  of  over  two  million  birth  records  for  the  years  1966-67  was  obtained  from 
the  Commission  on  Professional  and  Hospital  Activities  (CPVHA)  in  Ann  Arbor, 
Michigan.  The  data  included  time  of  birth,  area  of  birth,  some  birth  weight 
categories,  sex,  ethnic  group,  and  diagnosis  at  discharge.  The  data  tapes 
have  been  reviewed  and  are  being  used  for  the  preparation  of  descriptive 
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tables  of  the  geographic  and  temporal  inciaence  of  the  respiratory  distress 
syndrome.  This  project  should  be  completed  during  FY  77. 

Link  (Epidemiology  and  Biometry  Program  staff).  Following  a  workshop  on 
the~Feasibility  of  linking  birth  and  death  records  the  staff  has  begun  a 
pilot  project  to  test  the  feasibility  of  using  the  data  from  several  states 
which  currently  link  such  records.  The  major  interest  of  the  Branch  will 
include  the  aescriptive  epidemiology  of  prematurity  and  a  project  intended  to 
discover  which  infant  mortality  problems  are  iriost  closely  associated  with 
socio-economic  factors.  If  these  kinds  of  analyses  prove  feasible  we  intend 
to  undertake  epidemiologic  studies  of  specific  diagnostic  causes  of  death. 
This  project  will  involve  ongoing  activities  of  the  next  two  years. 

Epidemiologic  studies  of  infant  mortality  rates  by  county  in  the  United 
States  (D.  Reed,  N.  White,  and  G.  Johnson).  The  studies  of  death  certifica- 
tes  and  birth  cohorts  have  shown  that  infant  mortality  rates  vary  within  the 
United  States.  These  patterns  indicate  that  some  characteristics  of  the 
social  and  physical  environment  influence  the  risk  of  a  child's  dying  yet  we 
have  few  explanations  of  which  factors  affect  .health.  We  have,  therefore, 
begun  a  project  with  the  goal  of  defining  the  environmental  variables  which 
are  related  to  the  risk  of  infant  mortality.  The  planned  steps  are  to  obtain 
the  statistical  data  by  counties  for  infant  mortality  rates  and  a  wide 
variety  of  environmental  variables  including  physical,  social,  and  demographic 
characteristics,  as  well  as  information  concerning  the  availability  of  medical 
facilities  and  personnel.  Once  these  data  have  been  collected  they  will  be 
put  into  a  usable  computer  tape  which  will  then  be  analyzed  by  a  variety  of 
statistical  methods.  This  project  will  be  conducted  during  the  next  two  years. 

Workshop  on  the  Epidemiology  of  Prematurity  (D.  Reed,  F.  Stanley).  Pre- 
maturity  is  one  cf  the  underlying  risk  factors  for  both  deaths  and  serious 
disease  of  children.  Yet,  we  have  little  understanding  of  the  causes  of  pre- 
maturity or  how  to  prevent  it.  We  have,  therefore,  proposed  to  convene  a 
workshop  on  the  epidemiology  of  prematurity  late  in  1976.  The  purpose  of 
this  workshop  will  be  to  bring  together  researchers  who  have  contributed  to 
advances  in  this  subject  and  to  develop  new  areas  of  epidemiologic  research. 

Studies  of  Lead  in  Infancy  (S.  Lamm,  and  J.  Rosen).  This  study  was  under- 
taken to  determine  if  the  blood  lead  levels  in  formula-fed  infants  was  dif- 
ferent from  that  of  breast-fed  infants.  Analysis  of  this  data  has  revealed  that 
the  blood  lead  levels  of  the  formula-fed  infants  was  slightly  higher  than 
that  of  the  breast-fed  infants  although  no  levels  were  in  the  toxic  range.  A 
manuscript  has  been  submitted  for  publication.  Also  a  review  article  of  the 
theoretical  basic  concern  of  lead  in  infancy  has  been  prepared. 

Studies  of  Amazon  Indians  (S.  Lamm,  and  F.  Black, Yale  University).  This 
study  consists  of  the  analysis  of  the  data  that  were  collected  on  an  expedition 
to  the  Amazon  in  1972.  Data  were  collected  to  assess  the  nutritional  and 
development  status  of  several  communities  of  Amazon  Indians.  This  data  is  in 
the  final  stages  of  analysis  and  will  be  submitted  for  publication  shortly. 

Studies  of  Congenital  Malformations  in  Maternal  Diseases  (S.  Lamm). 
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Several  studies  tc  investigate  the  relationship  of  maternal  disease  and 
congenital  malformations  have  been  developed  with  particular  reference  to 
auto-immune  diseases.  A  PL-^80  project  was  developed  with  Dr.Jacek  Pietrzyk 
to  examine  the  HLA  types  of  infants  with  neural  tube  defects.  This  project 
received  scientific  approval  but  was  not  funded  at  the  US-Foland  Biological 
Conference,  but  it  is  on  the  agenda  for  the  meeting  in  October  1976.  Similar 
information  from  a  case-control  study  of  facial  clefts  in  Finland  has  been 
analyzed  for  the  association  of  maternal  immune  diseases  and  has  shown  a 
three-fold  difference  between  maternal  disease  for  cases  than  controls.  Data 
from  the  Collaborative  Perinatal  Project  is  also  being  examined  for  the  rela- 
tionship of  maternal  disease  and  congenital  abnormality. 

Studies  of  Congenital  [Malformations  and  Parental  Occupation  (S.  Lamm). 
We  are  currently  investigating  the  possibility  of  developing  studies  of  the 
relationship  of  occupations  of  mothers  and  abnormal  outcomes  of  pregnancy 
including  prematurity,  fetal  loss  and  congenital  malformations.  The  New  York 
State  Department  of  Health  is  one  of  the  few  state  health  departments  which 
records  the  occupation  and  industry  of  both  the  mother  and  the  father  on 
birth  certificates.  The  existing  data  has  not  been  coded  or  recorded  on 
computer  tape  and  we  are  currently  exploring  methods  of  obtaining  and  analyzing 
this  data  by  contract  services. 
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Epidemiology  Branch 
Publications  and  Presentations 


Publications 


1.  Lamm,  S.H.,  Cole,  B.,  Glynn,  K,,  and  Ullmann,  W.W.:  Lead  Content  of  ^ 
Milks  Fed  to  Infants.  Nursing  Digest:  1975  Review  of  Maternal  Child  ^ 
Health.   18-20,  1975.  ~~ 

2.  Lamm,  S.H.,  Colg,  B.,  Glynn,  K.,  and  Ullmann,  W.W.:  Lead  Content  of 
Milks  Fed  to  Infants.  Nursing  Digest:  1975  Review  of  Community  Health. 

84-86,  1975  ^ j. 

3.  Black,  F.,  Lamm,  S.H.,  and  Hierholzer,  W. :  Rubella  and  Rubeola  Vaccina-     'y 
tion  of  Amazon  Indians:  Immunological  Responsiveness  in  a  Virgin 
Population.  Journal  of  Infectious  Diseases.  April,  1976. 

4.  Lamm,  S.H.:  Does  the  Difference  in  Reported  Incidences  Reflect  the 
Differences  in  Real  Incidences  of  Congenital  Malformations  and  Birth 
Injuries?  American  Journal  of  Obstetrics  and  Gynecology.  (Letter), 
(In  press  1976) .    ~ 

Presentations:  £i 

-  I 

1.  Lamm,  S.H.:  Measurement  of  Nutritional  Status  of  Primitive  Peoples. 
Symposium  on  Epidemiologic  Approaches  to  Nutrition,  Society  for 
Epidemiologic  Research,  Toronto,  Ontario,  Canada,  June  16,  1976. 

2.  Lamm,  S.H.:  Blood  Lead  Concentrations  in  Formula-Fed  and  Breast-Fed 
Infants.  Society  for  Epidemiologic  Research,  Toronto,  Ontario,  Canada, 
June  16,  1976. 

3.  Lamm,  S.H.:  Lead  in  Infancy.  University  of  Maryland  Department  of 
Social  and  Preventive  Medicine,  Baltimore,  Maryland,  May  26,  1976. 

4.  Reed,  D.:  The  current  status  of  cancer  studies  in  the  South  Pacific. 
Presented  at  the  University  of  Southern  California  Symposium  on  Epidemiology 
and  Cancer  Registries  in  the  Pacific  Basin,  December  1975.  M 

5.  Reed,  D.:  Dengue  Hemorrhagic  Fever  in  the  South  Pacific.  Presented  at 
The  American  Epidemiology  Society,  Baltimore,  Maryland,  April  1976  and 
at  the  Society  for  Epidemiologic  Research,  Toronto,  Canada,  June  1976. 

6.  Reed,  D.:  Case-control  studies  of  ALS  in  Guam.  Presented  at  the  Mayo 
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